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With World Airlines... 


Its Super Constellation ttol 


Leadership Demands Constant Achievement 


ORDERED BY 4 TIMES AS MANY AIRLINES AS NEAREST U.S. TYPE 
...WICE AS MANY AS FOREIGN JET TYPES 


18 AIRLINES, serving every continent in the world, have already ordered Lockheed Super Constellations: 


AIR FRANCE ... AIR INDIA ... AVI- 
ANCA OF COLOMBIA ... BRAATHENS 
OF NORWAY ... EASTERN AIR LINES 
... IBERIA OF SPAIN... KLM ROYAL 
DUTCH AIRLINES ... LAV VENE- 
ZUELA ... MEXICO ... NORTHWEST 
ORIENT AIRLINES ... PAKISTAN IN- 
TERNATIONAL ... QANTAS OF 
AUSTRALIA ... SEABOARD & WEST- 
ERN ... THAI AIRWAYS ... TRANS- 


CANADA...TWA-TRANS WORLD 


INSIST ON SUPER CONSTELLATION! 


AIRLINES... VARIG OF BRAZIL... 
WEST GERMANY. 


NEW SPEED—Hours quicker to des- 
tination. On time departures, and 
on time arrivals! 


NEW RANGE—Non-stop range on 
longer routes than ever before. 
Plenty of margin to go around 
and over weather. 


NEW POWER—13,000 horsepower! 


Latest type turbo-compound 
Wright engines. Power to spare 
means better performance, better 
dependability. 

NEW COMFORT—5 separate cabins 
to roam through. Interior design 
by Henry Dreyfuss for people who 
enjoy travel. 

NEW LUXURY—Spacious lounge and 
glamorous decor unlike any other 
airplane in the world. 


It Costs No MORETO FLY THE BEST! 


Lockheed Super Constellation 


LOCKHEED AIRCRAFT CORP., BURBANK, CALIF., AND MARIETTA, GEORGIA 


Look to Lockheed for Leadership 
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Again Goodyear comes to the fore—proves best in grueling tests! 


RST choice of Douglas for the great new DC-7, Goodyear 
Wheels and Single-Disc Type Brakes are 100% standard 
equipment on the fastest nonstop, coast-to-coast commercial 
airliner. 
Grueling field tests conducted by the C.A.A. and Pel 
Douglas engineers proved the remarkable dependa- \ 


bility of Goodyear-built main wheels, brakes and GOOD*7YEAR 
\4 


nose wheels for the new DC-7 — landing full gross 
loads time after time well within certified field AVIATION 
PRODUCTS 


lengths. 


Flexibility of the Goodyear Brake design was responsible for 
the achievement of the high-torque design necessary to meet 
and exceed the Douglas field-test requirements. 


So now the DC-7 joins the ranks of the nation’s foremost com- 
mercial aircraft which rely on the time-proved dependability 
of Goodyear wheels and brakes—now flying on Consolidated 
240’s and 340’s, the Martin 202, 404 and Lockheed’s 
Constellations, as well as on the great forerunners of the 
new DC-7 — the DC-4’s, 6’s and 6B’s. Goodyear, Aviation 
Products Division, Akron 16, Ohio or Los Angeles 54, Calif. 


Racine oto ABILITIES = EXTRA PEIN PERFORMANCE 


: think you'll like “THE GREATEST STORY EVER TOLD’'— every Sunday — ABC Radio Nelwork —THE GOODYEAR TELEVISION PLAYHOUSE-—every other Sunday—NBC TY Network 
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_.. AT LOWER COST 


COMPLETE NEW VHF 


Clear, dependable 2-way voice communications for 
ground-to-air... or point-to-point service. Check these 
Bendix specs against any other complete ground 


station you can find: 


RECEIVER SPECIFICATIONS 


FREQUENCY RANGE: 118 mc to 136 mc (by changing one 
fixed capacitor frequency range can be increased to 
152 mc.) 


Sensitivity: Less than 2.5 hard microvolts is required 
for 6db S + N/N ratio with 30% modulation at 100 
cps. 

FREQUENCY STABILITY: 0.005% from -25°C to +55°C. 

BANDWIDTH: +20 kc at -6db attentuation 

+45 ke at -100db attentuation 

Spurious RESPONSE: Greater than -90db. 

AUDIO RESPONSE: Less than 3db variation from 300 to 
3500 cps. 

AVC Cuaracteristics: 3db variation with input 
varied from 5 to 100,000 microvolts for one watt 
output. 

Noise LimitTer: Audio output variation not more than 
2db from 70% modulation to 100% modulation. 

SQUELCH: Range 0 to 50 microvolts. On-off differential 
at 2 microvolts input level, 0.3 microvolts. 

TEMPERATURE RANGE: -25°C to +55°C. 

Humipity Rance: 0 to 95% at 50°C. 

PRIMARY Power: 117 volts, 50/60-cycles ac, approxi- 
mately 85 volt-amperes. 

Aup1o OuTPUT IMPEDANCE: 600-150-4 ohms. 

R-F Input IMPEDANCE: 52-ohm coaxial with maximum 
standing wave ratio of 2 to 1 from 118 to 136 mc. 


Export Sales: 


Bendix International Division, 
205 E. 42nd St., New York 17, N.Y., U.S.A. 


&Reo. v. S. Part. Orr. 


Write, wire or phone W. E. Cleaves, General Sales Manager, Bendix 
Radio Communications, Baltimore 4, Maryland, or contact the 
Bendix Sales office nearest you. 


“Bendix Radio 


DIVISION OF BENDIX AVIATION CORPORATION @ 


West Coast Sales: 
10500 Magnolia Blvd. 
North Hollywood, California 


Canadian Distributor: Aviation Electric, Ltd., 200 Laurentian Blvd., Montreal, Quebec 


TRANSMITTER SPECIFICATIONS 


FREQUENCY RANGE: 108 mc to 136 mc. 

Power Output: 50 watts unmodulated. 

Emission: A3 (A.M. Telephony) 

Output Circuit: To feed 52 ohm coaxial cable. Com- 
plete with antenna co-ax relay (send/rec.) installed. 

MobDULATION CAPABILITY: 95% at 1000 cps. 

NUMBER OF CHANNELS: One. Can add crystal relay to 


give two channel operation. Second channel less 
than 800 kc away. 


FREQUENCY STABILITY: 0.005% from -25°C to +55°C. 
Aupio Input: 500 ohm center tap or carbon mic. Mini- 
mum level approximately -15db into 500-ohm 
input. 
AUDIO REsponseE: Within 6db from 300 to 4000 cycles. 
DisTorTION: 10% maximum at 95% modulation level 
(1000 cycles.) 
NoIsE LEVEL: 40db below 95% modulation with 60- 
cycle supply. 
InpuT Power: 117 volts, 50/60-cycles ac. 
STANDBY: 80 watts. 
FuLL Output 
(95% modulation): 380 watts. 


TEMPERATURE RANGE: With 866 mercury tubes 20°C 
to 55°C. 


With 3B25 gas tubes -25°C to +55°C. 


BALTIMORE 4, MARYLAND 


Southwest Sales: 


3300 Love Field Drive, 
Dallas, Texas 
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BENDIX RADIO OFFERS 
GROUND STATIONS! 


LOCAL CONTROL 


All controls easily accessible. Metal 
cabinet is 43’ high, 18’’ deep and 


22” wide. 


REMOTE CONTROL 


Telephone-type control unit. 
Convenient. Easily installed. 
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CHANCE M. VOUGHT, as one 
of the early Wright pilots, 
‘began flying in 1910. He 
was a protege of Orville 
Wright and is shown here in 
one of the earliest Wright 
planes, in which he learned 
to fly. As he pursued the 
field of aeronautics, Chance 
Vought became one of the 
country’s top-ranking air- 
plane designers and builders. 


THE F7U-3 CUTLASS, the Navy’s new swept 


wing jet, produced by Chance Vought, was 
designed as a high-performance, hard-hitting 


carrier-based fighter. 


AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 


The name Chance Vought—a leader in the aircraft industry 
since 1917—has been synonymous with Naval Aviation for dec- 
ades! The Navy’s first aircraft carrier was equipped with Chance 
Vought VE-9’s; a Chance Vought airplane was the first to be 
accepted by the Navy for regular service aboard battleships and 
cruisers; and Chance Vought was the first to produce a success- 
ful float monoplane for catapult operation. Photo below shows 
one of the early Vought seaplanes being launched from the 
U.S. S. Oklahoma. 


Petroleum research has kept pace with 

the pioneering of new aircraft designs. 
Phillips Petroleum Company, one of the na- 
tion’s largest producers of aviation gasoline 
for both military and commercial planes, is 
ready with new fuels for turbo-props and jets, 
in addition to its tremendous capacity for pro- 
ducing 115/145 grade aviation gasoline. 


Think first of Phillips for the finest aviation 
products! 


AVIATION PRODUCTS 
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executive aircraft operators receive 
at TEMCO-Greenville. And pro- 
duction-line facilities assure your job 


FOUNDED BY J. FRED HENRY, 1942 of delivery on schedule at lowest 

possible cost. From guaranteed tank 
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shem ae alker haul and modification, TEMCO- 

Greenville is equipped to handle 

ART DIRECTOR PRODUCTION MGR. READER SERVICE MGR. your multi-engine executive aircraft 

P. Nowell Yamron Stanley M. Cook Jack Galin rehabilitation work efficiently and 
economically. 


For further details on this case history and 
information about TEMCO's complete cus- 
tom rehabilitation service for multi-engine 
aircraft, write to: 
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is your most 
LOGICAL MOVE 


If you seek a place in aviation 
where you can achieve greatest 
security and advance most rap- 
idly, your first step should log- 
ically be a course at SPARTAN. 


With the finest classroom 
teaching available, backed up 
with actual shop practice on all 
types of modern aircraft, you are 
quickly fitted with knowledge 
and experience to assume an 
important place in aviation. 


Don’t be satisfied with just 
any job in aviation. Shoot for 
the top with training from 
SPARTAN—AMERICA’S UNI- 
VERSITY OF AVIATION. 


Check and return coupon for 
complete information, without obli- 
gation. APPROVED FOR VETERANS. 


MARK AND MAIL 


Maxwell W. Balfour, Director 
Spartan School of Aeronautics 
Tulsa, Oklahoma 

Pleose send your free Catolog immediately. 


Dept. S-24 


Nome=2 = 2 ee Age 
Address 
City. et Soto 


Indicate which of these branches interests you: 
DC Flight (CD Flight Engineer 
(0 Crop Dusting (] Instruments 
0 A. & E. Mechanics [[) Link Instructor 
©9000 00089 0808S 888888O2O888888 
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now hear this... 


PERSONNEL 

Dr. L. A. Slotemaker, Executive Vice 
President of Foreign Relations for KLM, 
has been named Chairman of the Air 
Transport Committee of the International 
Chamber of Commerce. 

Preston R. Bassett, president of 
Sperry Gyroscope Co., and Ralph S. Da- 
mon, president of Trans World Airlines, 
were appointed to NACA membership. 

Clarence Francis was elected to the 
board of directors of Bendix Aviation 
Corporation. He is presently a director of 
the Federal Reserve Bank of New York 
and chairman of the Citizens’ Committee 
for the Hoover Report. 

Harold W. Sweatt, president of Min- 
neapolis-Honeywell Regulator Company, 
recently was elected board chairman. 

John R. Alison has been elected ad- 
ministrative vice president of Northrop. 

Edmund L. Ryder recently was named 
assistant manager of AiResearch Aviation 
Service Company. 

Raymond F. Johnson is now an Ap- 
plication Engineer at the El Segundo, 
California, office of Vickers, Inc. His 
prime responsibility is the Boeing Aircraft 
account, including Seattle and Wichita. 

O. E. Anderson has been named to the 
technical staff of Continental-Diamond Fi- 
bre Company. 

C. E. Tremblay is now Manager of the 
Aviation Department of the Canadian 
Marconi Company. 

Marvin B. Ruffin has been appointed 
Director of Customer Relations of Sum- 
mers Gyroscope Company. 

Matthew J. Betley was appointed Vice 
President and General Manager of Aero- 
quip Corporation. 

W. C. O’Connell has been appointed 
General Manager of the General Electric 
Company’s Accessory Turbine Dept., and 
Harold T. Hokanson, former manager of 
project objectives for the Aviation Engi- 
neering Section of GE’s Aviation Division, 
has been named a project manager in the 
Small Aircraft Engine Department of the 
Aircraft Gas Turbine Diy. 

Edward G. Conway has been named 
works manager for The Kaman Aircraft 
Corporation. 

Tom Kennett recently was appointed 
to the Export Dept. of Cessna Aircraft 
Company. 


COMPANIES 

Andrew Alford Consulting Engi- 
neers, Boston, Mass., has been elested to 
membership in the Radio Technical Com- 
mission for Aeronautics. 

Fairchild Engine and Airplane’s 
Board of Directors has approved final plans 
to purchase the assets of the Speed Con- 
trol Corp., of Wickcliffe, Ohio, a technical 
organization engaged in the development 
and production of devices which provide 
speed control of power output. Under 


Fairchild, Speed Control will operate as 
a separate division at its present location. 

Cessna Aircraft has received a letter 
contract for an additional 100 Cessna L- 
19 military observation aircraft. 

Collins Radio Company has organized 
a wholly owned Canadian subsidiary, Col- 
lins Radio Company of Canada, Ltd. Offices 
are located in Ottawa, Ontario. 

Central-Lamson Corporation has 
been organized to build production models 
of the specially designed “Air Tractor,” 
a new dusting and spraying airplane. 
Prime organizers of the new $250,000 firm 
are Central Aircraft, Inc., of Yakima, 
Washington, and Lamson Aircraft Co., of 
Seattle, consulting and design engineers. 


AWARDS 

Dr. Leslie A. Bryan, Director of the 
Institute of Aviation, University of Illinois, 
is this year’s (1953) recipient of the Frank 
G. Brewer Trophy of the National Aero- 
nautic Association. 

The Honorable Carl Hinshaw, Re- 
publican Member of the House of 
Representatives from the 20th District of 
California, was awarded the 1953 Wright 
Brothers Memorial Trophy. : 

Charles Augustus Lindbergh has 
been named the recipient of the Daniel 
Guggenheim Award for 1953 for “pioneer- 
ing achievements in flight and air naviga- 
tion.” Presentation of the award was by 
Harry Guggenheim at the Honors Night 
Dinner of the Institute of Aeronautical 
Sciences. 


AERO CALENDER 

Jan. 25—IAS Honors Night Dinner, Astor 
Hotel, New York. 

Jan. 25-29—Twenty-second Annual IAS 
meeting, Astor Hotel, New York. 

Jan. 25-28—Plant Maintenance & Engi- 
neering ‘Conference and Show. Hotel 
Conrad Hilton, Chicago. 

Feb. 3-5—Society of Plastics Industry. 
Edgewater Beach Hotel, Chicago. 

Feb. 4—Instrument Society of America, 
Ninth Annual regional conference. Hotel 
Statler, New York. 

Feb. 21-23—Third Annual Texas Agricul- 
tural Aviation Conference, Texas A&M 
College, College Station, Texas. 

Feb. 27-28—Eighth Annual Pacific Coast 
Mid-Winter Soaring Meet, Torrey Pines 
Glider Port, San Diego, Calif. 

Mar. 22-25—Institute of Radio Engineers 
National Convention, Hotel Waldorf As- 
toria, New York. 

Apr. 5-6—-Society of Plastics Industry, Inc. 
(Canada), 12th Annual conference. 
Mount Royal Hotel, Montreal. 

Apr. 29-30—American Society of Tool En- 
gineers, Convention Center, Philadel- 
phia. 

May 5-7—Third International Aviation 
Trade Show. 71st Regiment Armory, 
New York. 
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AERO Commander NATION-WIDE SALES ond SERVICE ORGANIZATION 


IN LOS ANGELES IT’S AIRESEARCH 


An unbeatable combination of veteran leadership and 
unlimited facilities has made AiResearch Aviation Service 
Company headquarters for executive and Private aircraft 
On the west coast. Under the able direction of general 
manager Jack O'Brien and sales manager Fred Smith, 
AiResearch is performing every aviation service from the 


simplest repair to major conversion of the world's largest 
aircraft. 


Fred Smith, Soles Manager, 
AiResearch Aviation Service Co., 
5907 W. Imperial Highway, Los 
Angeles 45, California. 
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the latest and greatest Doug | 


The new DC-7, another in the long list of firsts credited to the Douglas 
Aircraft Company, sets new standards of passenger comfort and convenience. 


Powered with four Wright Turbo-Compound engines and using 
the Bendix* Direct Injection Fuel System, this new giant of the airways 
is the fastest of Douglas’ long line of great transports. 


Every detail of interior trim, every mechanical improvement in this 
great new plane has been designed to make flying as pleasant as possible. 


Over the years the challenge of faster schedules at lower operating 

costs has been met by Bendix Products through the development of more 
efficient fuel metering. Problems of landing heavier loads at higher speeds have 
likewise been solved with efficient, high strength and low weight 

Bendix brakes, struts and landing gear. *REG. U. S. PAT. OFF 
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BENDIX DIRECT INJECTION FUEL SYSTEM 


Lowers maintenance costs e Gives longer engine 
life e More engine power e Better altitude perform- 
ance and engine acceleration e Easier starting @ 
Shorter warm-up periods e More payload or more 
ton-miles per gallon 
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BENDIX + 58904515 » SOUTH BEND Bendix 


AVIATION CORPORATION 


"Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 


By Capt. Glenn H. Brink 


Chief Engineering Pilot 
American Airlines 


— technical evaluation 


DOUGLAS DC-7 


Excellent performance plus anticipated improvements suggest turbo- 


compound DC-7 will not be the last of the piston-powered transports 


OUGLAS DC-7, powered by four Wright turbo-compound engines, 
ats 60 passengers, cruises at 365 mph at 13,000 feet, and has a 


r he Douglas Aircraft Company has just introduced its 
1954 model airline transport—the DC-7, which is 
uly a 1954 model of the well-known DC-6 series air- 
aft. Its exterior dimensions are almost identical to those 
f the DC-6B except that the fuselage has been lengthened 
) inches. This permits adding an additional row of 
ats and provides better balance. Also, increased power 
ves an appreciable increase in gross weight and in 
‘uising airspeed. 

At the request of American Airlines, the Douglas 
ompany and American Airlines entered into contract 
build the DC-7 in December, 1951. The aircraft made 
; first flight May 18, 1953; was certificated by the 
AA November 12, 1953; and was placed in commercial 
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range of 2,920 miles (transcontinental non-stop version). The 
DC-7’s rate of climb with engine out is impressive (see chart) 


service by American Airlines in the first non-stop opera- 
tion between Los Angeles and New York, in both direc- 
tions, November 29, 1953. This represents what is 
believed to be the most rapid development of a new 
airlines transport yet achieved. Certainly, the entire 
Douglas organization is to be commended for its fine job. 
Prior to CAA certification, American Airlines took 
delivery of two DC-7’s with experimental licenses, for 
use in maintenance and flight training. Thus, flight and 
maintenance personnel were well qualified to start sched- 
uled operation soon after the DC-7 was certificated. 
Design: The new features of the DC-7 read something 
like the current advertisements for new 1954 automo- 
biles—“increased power”—‘“low fuel consumption”— 
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COCKPIT arrangement maintains standardization between all American Airlines’ DC-6 
and -7 type aircraft. New speed brake handle is located on pedestal between the first 
officer’s throttles and the prop control selector box. Both Collins, Bendix radio are used 


“Freon refrigeration cooling system” 
—‘‘improved power steering”— 
“power brakes”—“increased capacity 
electrical system”—etc. Even with 
these new features, however, the ma- 
jority of the systems on the DC-7 are 
identical to the DC-6/6B. We will 
herein primarily point out improve- 
ments and changes that have been 
‘made in the familiar DC-6 series air- 
craft and give our comments based 
on our use of the DC-7 to date. 
Powerplant: The heart of the 
DC-7, or “muscles” as some prefer, 
is the Wright Turbo Compound en- 
gine. Its 3,250 BHP “dry” take-off 
rating and its 1,910 BHP maximum 
cruise power rating combined with 
the amazingly low specific fuel con- 
sumption make possible this new 
faster airline transport. This engine 
is the conventional Wright 3350 
equipped with fuel injection, two- 
speed integral superchargers, low 
tension ignition and manual spark 
advance, but added are three power 
exhaust turbines. It is these power 
recovery turbines that boost “shaft” 
power some 20% by utilizing the 


10 


wasted energy in the exhaust system. 

A comparison of engine power 
and fuel consumption is shown in 
the chart (Fig. 1) condensed from a 
Wright brochure (page 36). 

From the chart’s figures you can 
see that this engine with its turbines 
and propeller might justifiably be 
called a compounded turboprop en- 
gine since some 400 hp is supplied 
to the propeller by the exhaust tur- 
bines. From observations made dur- 
ing American Airlines’ Flight 
Acceptance program, engine take-off 
power output is easily obtained at 
the specified manifold pressures. The 
actual fuel consumption of 500 gal- 
lons/hour at maximum cruise power 
is lower than the manufacturer’s 
guarantees. Critical altitudes for 
take-off, rated, and cruise power as 
demonstrated in the airplane are only 
slightly below the manufacturer’s 
published information. 

Propellers: A Hamilton Stand- 
ard four-bladed 13 ft. 6 in. diameter 
solid dural propeller is used to. ab- 
sorb the higher engine power. Opera- 
tionally, this propeller is identical in 


every respect to the propeller used on 
the DC-6. However, one major im- 
provement in the design of the prop 
is the locking mechanism in the pro- 
peller hub which mechanically re- 
strains the propeller in the feathered 
position. This has proven to be effec- 
tive in preventing rotation of a 
feathered propeller in flight at ex- 
tremely high airspeeds. 

Although a high-capacity new type 
governor was originally planned for 
the DC-7, operational difficulties— 
caused primarily by the larger over- 
hang moment of this governor and 
aggravated by engine nose-case vi- 
bration—have necessitated temporar- 
ily returning to the DC-6 type 
governor. As a result, feathering and 
unfeathering, and reversing and un- 
reversing are noticeably slower than 
on DC-6’s using the Hamilton Stand- 
ard propeller. Pilots easily overcome 
the slower reversing by more judici- 
ous use of the throttles. The slightly 
slower feathering and unfeathering is 
of no real concern operationally. 

Aircraft: The DC-7 exterior di- 
mensions are identical to the DC-6B 
expect that a 40-inch spacer has been 
added just aft of the trailing edge 
of the wing. This dimension was 
picked to permit addition of an extra 
row of seats. It was added aft of the 
wing to off-set the added weight of 
the larger, heavier engine and pro- 
peller to permit better longitudinal 
balance. This gives a seating capacity 
of 60 passengers, still providing the 
observation lounge in the aft section 
of the airplane. In addition to pas- 
senger seats, there are provisions for 
the crew of five plus a seat in the 
cockpit for an observer. All struc- 
tural components have been generally 
beefed up for the higher gross 
weights and higher speeds. Through- 
out the aircraft structure 24ST and 
75ST aluminum is used. Use of titan- 
ium for the engine nacelles is an in- 
novation on commercial transports. 
All control surfaces, as on the DC-6, 
are metal covered except for the rud- 
der which is fabric covered. 

This larger aircraft has naturally 
resulted in increased operating 
weights. The empty operating weight 
of American Airlines aircraft is ap- 
proximately 70,600 Ibs, with a zero 
fuel and oil weight of 88,350 lbs, 
giving a payload of approximately 
18,000 lbs. Later DC-7’s will have a 
2,000-lb higher zero fuel and oil 
weight and a corresponding increase 
in payload. Maximum landing weight 


SKYWAYS 


pen so) 


s 95,000 lbs and will be increased to 
7,000 Ibs on later aircraft. Maxi- 
aum take-off weight is dependent on 
uel capacity. Those aircraft equipped 
vith the 4,512-gallon fuel and 46- 
allon oil capacity have a maximum 
ake-off weight of 116,800 lbs. Those 
vith the 5,512-gallon capacity have 

take-off weight of 122,200 lbs. 
“hese weights are based on the use 
{ automatic feathering of the pro- 
ellers. Without automatic feather- 


14,000 lbs. (See Fig. 2, page 36) 
It is interesting to note that the 
mpty weight of the aircraft is 
iome 1800 lbs lighter than that of 
e manufacturer’s guarantee. Here 
omething new has not been added! 
gain, credit goes to the Douglas 
irganization. 
| Air-Conditioning System: Cab- 
supercharging and ventilation, as 
jr the DC-6, is supplied by two 
ingine-driven superchargers. One in- 
Prnal combustion heater supplies 
jabin heat on the ground or in flight. 
¢oth an air-cycle and vapor-cycle 
jooling system supply cooling when 
quired. An increased cabin differ- 
mtial of 5.46 PSI provides a com- 
jortable 8,000-ft cabin altitude level 
vhile the plane is flying at 25,000 
et. 
| A five-ton capacity Freon refrig- 
wation system, developed by Carrier 
ingineering, is provided for use both 
mm the ground and in flight. This 
jompact unit incorporates a Freon 
jompressor, evaporator and recircu- 
ntor fan in the belly compartment, 
ibe a condenser (and blower for 


| 


JOWER recovery turbines (cutaway of 


‘echanism shown here) boosts shaft power 
0% by utilizing waste energy in exhaust 
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g, take-off weight is limited to 
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TAKE-OFF climb of the DC-7 has been improved as result of higher gross weights, 


wing loading, and lower power loads. 


Engine-out rate of climb is impressive. 


Flight demonstration at maximum gross, engine out on take-off, verified this 
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ground operation) neatly mounted in 
the right wing fillet. The complete 
Freon system adds some 500 lbs to 
the airplane weight, but the system 
contributes greatly toward making 
the airplane self-sufficient and it 
should reduce ramp congestion by 
eliminating the need for ground air- 
conditioners. This unit supplements 
the expansion turbine when engines 
are operating, giving a total of about 
10 tons refrigeration. 

The rather heavy electrical load 
requirements of the Freon system are 
accommodated by higher capacity 
ground power (1,000 amp) units 
for operation of the system at the 
ramp. The ship’s increased-capacity 
generators are adequate for both 
ground and flight operation. Tempo- 
rarily, use of the Freon system is 


limited to ground operation, but im- 
proved condenser fans are expected 
to be available so that the Freon sys- 
tem can be used in flight by the time 
warmer weather arrives. Ground use 
of the Freon system while taxiing or 
during engine run-up is dependent on 
all four generators operating. 

Cabin temperature control and 
ventilation is generally considered 
excellent. The forward cabin com- 
partment, however, is somewhat low- 
er in airflow than the remainder of 
the cabin, although it’s perhaps bet- 
ter than many present-day transport 
aircraft. 

Cockpit airflow is good but, as on 
previous aircraft, the basic tempera- 
ture setting is dependent on the cabin 
temperature setting, and this does not 

(Continued on page 36) 
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PARATROOPER requires special training, equipment. Air move- 
ment of men by helicopter is faster, cheaper and much safer 


lee veteran paratrooper watched the big green Army 
helicopters thoughtfully. Armed infantrymen were 
charging out of the open doors of the whirlybirds even 
before their landing gears touched down. As the riflemen 
rushed to battle positions and began firing, other Army 
’copters skimmed over the treetops, each with a 75-milli- 
meter howitzer slung under its belly. Within seconds 
these guns were blazing away at a mythical enemy. As 
they boomed, other flying “eggbeaters” loaded with am- 
munition and supplies squatted down to discharge their 
cargo. 

A bemused paratrooper was watching this combat 
maneuver at Fort Bragg, North Carolina, and to him it 
spelled a mild revolution in military tactics. 

“One of these days,” he said to a jump-booted buddy, 
“those things are going to put us out of business.” 

While the paratrooper would be likely to find few 
airborne division soldiers who would agree with him, 
a growing number of Army and Marine Corps combat 
officers are steamed up about the potentialities of the 
helicopter. They think the whirling blades of the choppers 
are sounding the death knell not only of paratroopers but 
of trucks as well, and they foresee the time when all 
infantry divisions will be airborne divisions—helicopter- 
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Paratroops . . . 


Operational success of helicopter in actual combat 


borne, specifically. Their beliefs are not without basis. | 


The primary mission of an Army paratroop division is 


to envelop the enemy’s “third flank,” landing behind him} 


to seize important hills and ridge lines, highway junc- 
tions and crossroads, bridges, supply dumps, airfields, 


cities or other objectives. It is the paratrooper’s job to | 


disrupt enemy traffic by setting up road blocks, to engage 
enemy reinforcements before they can reach the front 
lines, and to attack enemy strongpoints from the rear. 

No one denies that the paratroopers have done their 
jobs well in the past or that in the future they may excel 
their already splendid record. But some Army and 
Marine Corps tacticians are convinced that helicopter- 
borne infantrymen and artillerymen—helitroops—can do 
the job faster, better, cheaper—and more often. 

“It takes a lot of special training to make a para- 
trooper,” said one Army officer, “and only the best can 
make the grade as a jumper. But it doesn’t take any 


special training for a soldier to ride a helicopter. He 


doesn’t have to worry about how he lands on the ground 


and he doesn’t need especially strong ankles, because 


when he jumps out the door of a helicopter he’s closer 
to the ground than he would be if he leaped over .the 
tail gate of a truck.” 

Paratroopers not only receive weeks of costly, highly 
specialized training but they also require more than $400 
worth of special equipment each. Infantrymen turned 
helitroopers require only their normal issue arms and. 
equipment and normal basic training. 

Before paratroopers can go into action, they must be 


alerted and moved by truck convoy—often out of a 


combat zone—to a rear area airfield where they board 
troop-carrier planes. A security blackout—necessary if 
an enemy is to be surprised—is difficult, for it is all but 
impossible to hide a division on the move. Such a move- 
ment may require hours, or even days, and during that 
time the jump force is of no tactical value whatever. 
Helicopters do not wait for troops to come to them. 
Cruising at 90 mph, they go to the troops wherever they 


are. A combat unit in reserve within a few hundred | 


yards of the front line may be picked up by helicopters 
and airlifted over the enemy’s head on very short notice. 

Whether a scheduled paradrop comes off often depends 
on the weather. Rain, high winds, or a low ceiling will 


scrub the mission. In Korea, a jump by the 187th Air- — 


borne Regiment was delayed six hours by rain. The air 
movement of 8,000 men of the 31st Infantry Division 
from Fort Jackson, S.C., to Temple, Texas, to participate 
in a maneuver was held up 24 hours by a weather front. 
Delays such as these conceivably could result in disaster 
on the battlefield. 

Army and Marine helicopter pilots regularly fly in rain 
or under limited visibility conditions that ground con- 


ventional aircraft. It is not necessary for them to boom — 
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PIASECKI YH-16 is Air Force’s largest tandem transport heli- 
jopter. Powered by two 1650-hp engines, the Transporter can 


hlong at high speeds. They can—and do—slow down to 
walking speed when necessary. Many actually would pre- 
fe limited visibility when moving troops behind enemy 
ines, for this would add to the chances for surprise. 

_ Enemy anti-aircraft guns are a major concern of high- 
ying troop-carrier planes, but they present only a minor 
problem to ground-hugging helicopters which skim tree- 
ops, fly behind hills and take advantage of the cover 
and concealment offered by canyons and riverbeds. In 
Korea, Army copter men flew nearly two hundred thou- 
and missions. Yet only one helicopter was lost to enemy 
re. Army Captain William P. Brake of San Antonio, 
Texas, flew 587 missions to evacuate 900 wounded sol- 
liers from the combat zone to rear area hospitals. Yet 
neither he nor his H-13 Bell helicopter suffered as much 
as a scratch from an enemy shell. 

When paratroopers hit the silk, their first concern is 
10t with meeting the enemy but of landing without in- 
ury. To insure that their chances of injury are mini- 
nized, drop zones are limited to relatively flat, tree-less 
round. To drop on hillsides, mountain tops or wooded 
reas would increase the toll of injuries from bad landings 
o much that whether paratroopers would remain an effec- 
ive fighting force under such conditions is highly debat- 
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by Major James W. Campbell 


Armor, U.S. Army 


m Korea as well as in training manewvers indicates decisive role it will play in future 


carry 40 soldiers or three jeeps, loaded through tail ramp, shown 
in lowered position. Copters may eventually replace Army trucks 


able. Even under ideal conditions—no wind, a sunny day, 
and perfectly, smooth ground—a big paradrop without 
injuries is rare, and many paratroopers have found them- 
selves dangling head over heels in a maze of tree limbs 
and parachute shrouds. 

These hazards of a parachutist are no problem to 
helicopter pilots. They can land in. any open space the 
size of their whirlybirds. One ’copter pilot even landed 
his craft atop the elevator shaft of a downtown Dayton, 
Ohio, hotel. In Korea, Marine helicopters landed an en- 
tire company of. 224 Leathernecks on a hill south of 
Wonsan and evacuated a Republic of Korea unit from 
the hilltop as a part of the same airlift. Army ‘copter 
pilots have even lowered artillery observers by cable 
onto thickly-wooded hilltops. 

The nightmare of any paratrooper is that some day 
he may come floating to earth and find himself staring 
down the barrels of enemy tank guns. Despite the effi- 
ciency of any intelligence unit, there is no sure-fire system 
to guarantee that an enemy won't be nearby to greet a 
paradrop. The enemy might have been miles away at 
sunset on the preceding day, but overnight a modern 
Army can move great distances—and if it got wind of an 
enemy paradrop it undoubtedly (Continued on page 14) 
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SIKORSKY H-19 helicopters of Army’s Sixth Transportation Co. 


in Korea re-supplied isolated troops, carried out wounded 


would. Paratroops have no way of making a last-minute 
reconnaissance of a drop zone. 

In the words of a helicopter pilot, there is “no sweat” 
on this point. After helicopters are airborne, a small 
reconnaissance ’copter will hover over the landing area 
just a few minutes before the attack. If an enemy force 
has been moved into the area, the attack plan can be 
changed while the helitroopers are in the air, or called 
off entirely. A senior officer or commander of the attack- 
ing unit can make the inspection himself. Satisfied the 
area is safe, he would flash the “okay” signal to pilots 
of the troop-carrying choppers. Then the invasion fleet 
would ride a radio beam, emanating from the command- 
er’s transmitter, to the landing area and set down as a 
unit. 

Once a paratrooper has made safe descent into a drop 
zone, his next task is to round up his fighting gear— 
which may have dropped a half mile or more from where 
he landed. In Korea, an artillery commander could find 
only two of his battery’s six guns which had been air- 
dropped. After the trooper has rounded up his equipment, 
he then must join up with fellow members of his platoon. 
Frequently this is impossible because his buddies have 
dropped over such a wide area, and the paratrooper finds 
himself a member of a makeshift unit under leadership 
of a strange commander. Worse still, he may find himself 
alone and hopelessly lost. 

But when infantrymen and artillerymen step out of 
a helicopter, they are an organized unit ready to fight— 
and the other squads of their platoon and other platoons 
of their company are no more than a few yards away. 
They carry their weapons—including “hip pocket” artil- 
lery pieces—with them. The unit commander is first 
to alight, and as the fighting soldiers dismount they rally 
under his leadership within seconds. They are an effec- 
tive fighting force the instant they touch down, and 
reinforcements arrive rapidly as empty helicopters take 
off to make another round trip. 

Paratroopers, once committed, must depend on supplies 
dropped by parachute from transport planes. In tight 
situations, a slight change in the wind or a minor mis- 
calculation by a pilot may result in the food and am- 
munition falling into the hans of the enemy. At best it 
is scattered over a large area. 

This couldn’t happen to helitr oops, for the same ’cop- 
ters that fly them into battle also re--supply them. 

Even the most daring co mmandet always tries to keep 
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ARMY flying truck such as H-19 carries 10 armed soldiers. | 
Newer H-34 carries 14, S-56 carries 30, YH-16 carries 40 men ; 


open an avenue of escape, should it become absolutely 
necessary to withdraw in the face of an enemy. But once | 
paratroopers are committed, there is only one escape | 


route: They must link up with advancing ground troops. | 


Wounded paratroopers must be treated on the spot, and 


there is no way in which they can be evacuated quickly | 
to a rear area hospital. Only after the link-up can they | 


hope for hospitalization. 

While no commander likes to think of quitting a 
battle until victory is won, such eventualities must be 
considered. If it became necessary for helitroopers to 


break off an engagement, the same rotary-winged aircraft © 


which carried them into battle also could carry them out. — 


Evacuation of wounded in such engagements is a regular 


part of the training given Army and Marine Corps ’copter 


pilots, and even after a strike at an enemy’s rear areas | 


soldiers wounded in the fight could be flown directly to 
hospitals in a matter of minutes. 

The Army and Marine Corps had been experimenting 
with helicopters prior to the outbreak of war in Korea. 


As a result of experiences in Korea and maneuvers in — 
this country, both stepped up their training of chopper — 


pilots. 
During the past three years, the Army has trained 


more than 600 men to fly the whirlybirds, and this year — 


(1954) 700 more will graduate from the Army Aviation 


School at Fort Sill, Oklahoma. The warrent officers who — 


fly the H-19 Sikorsky troop carriers arrive at Fort Sill 


without previous flight training. Nineteen weeks later 


they are qualified ’copter pilots. The men who fly the ~ 
smaller reconnaissance helicopters—H-13 Bells and H-23 - 


Hillers—are given preliminary (Continued on page 48) 


EVACUATION record for cop- 
ters during 14 months service 
in Korea was set by Capt. Wm. 
P.. Brake of San Antonio, 
Texas. He flew 587 missions to 
evacuate 900 wounded soldiers. 
Capt. Brake is now helicopter 
instructor at Fort Sill, Okla. 
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Single-Engine IFR 


by Capt. G. A. Edwards 


he scene was an airline ticket counter at the Macon, 

Ga. airport. Local weather conditions reported at 

_ Macon were ceiling 1,000 feet ragged and visibility four 

| miles, with a downward trend. An airliner was due in 

northeast-bound to Atlanta. Across the counter from the 

airline clerk were two businessmen, and from the conver- 
sation it was apparent both were pilots. 

The younger man was irying to obtain space to Chat- 


| tanooga for the two passengers he had flown to Macon 


_ in a company-owned Bonanza. The airline clerk was sym- 
| pathetic but not very helpful. 

“Flight 402 is booked solid out of here to Atlanta,” 
he reported, “and besides making connections out of 
Atlanta doesn’t look good. Delays in the holding stack 
are running quite high.” 

“I know” the younger business pilot replied, “Chat- 
tanooga is forecasted to open within the hour, Memphis 
and Nashville are clear, but Atlanta is too low for my 
taste to fly over single-engine and I don’t buy VFR with 
800 feet and three miles in that area!” 

The older business man took on a patronizing expres- 
sion as he spoke up. 

“You don’t know this country like I do. They always 
report it worse than it is. If I don’t get on this airline 


| flight, ’'m going to take a look at it VFR with my little 
| old puddle jumper out there.” 


As the clerk and the other pilot looked out at the small 


| private plane sitting in front of the hanger, the younger 


_ pilot commented on the absence of anything but a low- 


| frequency radio antenna. 


“Sure,” the older businessman replied, “I don’t have 


| your fancy VHF or ILS but there’s always GCA if I get 


into trouble!” 


In answer to the implied question on the face of the 
airline counterman, the younger pilot mentioned his type 
of airplane and that he had a six-hour supply of gas. 
full instruments plus Omni, ADF, ILS and more than the 
required recent instrument time, simulated and actual. 

“But that’s not enough for me,” he added, “when At- 
lanta goes below 800 feet and ATC advises there will be 
an indefinite delay for any altitude below 6,000 feet, 


the forecasted icing level! The top of the clouds here is 
reported as 4,000 feet, but there’s a high stack at Atlanta 
with nobody reporting on top! If your flight is not avail- 
able, I’m going to investigate the possibility of an end 
run around the south edge of the front via Columbus, 
Montgomery and Birmingham, and get my passengers 


to Chattanooga that way.” 


To shorten the story, the airliner came in full and 


departed without taking on anything but gas. Atlanta 
closed down just after the take-off and the captain’ elected 
to return Macon and cancel his flight. 


The older private-plane pilot “took a look at it” after 
the airliner departed but was out of range or not listen- 
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Experiences of successful business 
and professional pilots provide a 
guide as to what weather can be 


flown safely in single-engine planes 


ing when the range operator tried to advise him of the 
change at Atlanta. About half-way to his destination low 
ceilings forced him into the tree tops, destroying his 
airplane and injuring himself. 

The younger and more professional business-plane pi- 
lot checked and found that ceilings averaged 800 to 1,000 
feet with two to three miles visibility at stations along his 
proposed alternate route, with improvement to the west— 
including CAVU at Memphis and Nashville for desirable 
alternates. He-filed for “five-on-top” direct Columbus (off 
airways), was approved at 4,000 feet airways to Mont- 
gomery and at 5,000 feet to Birmingham and Chattanoo- 
ga. The flight took more than twice as long as the direct 
route, but the pilot was on top almost all the way. 

On arrival Chattanooga, there was a 10-minute delay 
while an aircraft, diverted from Atlanta, completed its 
approach; then an ILS approach through broken to scat- 
tered clouds. He was underneath and VFR at the Outer 
Marker and landed his passengers in time for a half 
day’s business. 


The subject of single-engine instrument flying ranks 
among the most controversial of “hangar-flying” subjects. 
Usually the lines are easily drawn. The lads fortunate 
enough to be flying multi-engine aircraft are no more 
critical than the wishful novice pilots or the non-rated 
“experts” who have had the pants scared off them, to 
which fact they somehow seldom allude! 

It is hard to find the lad who will talk about it; who 
is not only doing it but is qualified to explain how and 
why he is still around. Yet, it is from the experiences 
of these successful business and professional pilots flying 
IFR single-engine that we must draw the information and 
techniques that serve as a guide as to what kind of 
weather and situalion can be flown single-engine without 
inviting disaster. 

Since even the multi-engine boys with all their assured 
advantages occasionally come a cropper, it is evident that 
the number of fans out front is but a factor to be con- 
sidered when contemplating II'R operation. The experi- 
ences of the many pilots from whom the following 
suggestions were drawn, indicate that they are flying 
close to 90% of the weather, which is so good that the 
airlines a few years ago bragged about such a figure. 
The inference is clear that the remaining 10% represents 
those occasions on which either summer thunderstorms 
or winter ice could not be circumvented, or conditions 
generally were below those considered adequate and there 
were no acceptable alternate plans of action. 

Although a pilot’s ability and weather judgement are 
obvious prime factors in any IFR flight, let us first con- 
sider the airplane requirements.(Continued on page 62) 
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SERVICE ... and SALES 


Southwest Airmotive serves individual plane owners as well as the 


airlines, and in 1952 it pumped some 3,500,000 gallons of gasoline 


[' had to happen sooner or later. 
Somebody had to shoo the hang- 
ar flyers out of the back room, and 
sit down and think deeply and seri- 
ously about how to make money with 
a fixed-base operation. For this fixed- 
base business had been sick—in fact, 
so sick that an operator who lived 
on the GI Bill and gave no thought 
for the morrow is now selling shoes 
in somebody’s bargain basement. 
It’s a real pleasure, therefore, to 
set forth the story of a healthy fixed- 
base operation that pumped enough 
gasoline in 1952 to float a battle- 
ship (3,500,000 gallons), serviced 
8,000 executive-type airplanes, dis- 
pensed $1,300,000 in payroll, and 
racked up a fabulous $5,600,000 in 
gross sales. That operation is South- 
west Airmotive which sells parts, 


LOVE FIELD in Dallas is home base for Southwest Airmotive. This 
photo was made on a Fall weekend when executive aircraft and 
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overhauls engines, rents hangar 
space, converts executive aircraft 
and is known as one of the most suc- 
cessful organizations in the entire 
world of aviation. Southwest is based 
at Love Field, six miles from the 
heart of downtown Dallas, Texas. 
Much has already been written about 
Southwest and it is not the purpose 
of this piece to recount dead facts. 
Instead, we want to pick out the es- 
sential details which seem to have 
been responsible for Southwest’s suc- 
cess and to present them for the 
benefit of anyone who may want to 
do likewise. 

The pivot point has been foresight. 

After the war, hundreds of folks 
dived into aviation to train pilots 
under the GI Bill. Southwest, already 
well established, put six salesmen in 


four company airplanes in the air 
to cover many newly organized flight 
schools all over the Southwest area. 
It cost roughly $20 to make a call, 
whether the salesman landed a big 
order or merely (as was often the 
case) killed a few hours in the back 
room swapping stories. because the 
operator had no business for him. 
Finally, Southwest realized they must 
find new markets for their parts. Ten 
calls sometimes only resulted in the 
sale of a bucket of bolts. Rather 
than muddle along, hoping that to- 


-morrow would be better, Southwest 


had the foresight and the common 
sense to eliminate the whole six-man, 
four-plane operation. 
The profit, they realized, would 
come from serving both the small 
operators and the big steady finan- 


private planes swarmed to Southwest and parked on its sprawling 
30-acre concrete ramp while owners attended a football game 
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by Frank L. Harvey | 


ially sound customers—the airlines. 
ere was Southwest, spending large 
ums of money merchandising, ad- 
ertising and canvassing, and their 
est customer was walking right past 
their door—and giving orders direct 
to the manufacturer. Southwest Air- 
otive was in a perfect position to 
ender service. They had lined up 
istributorships for Aircraft Radio 
orp., BG Corp., Bendix Products 
IDiv., Eclipse-Pioneer, Scintilla Mag- 
eto, Bendix Pacific Div., Bendix 
ed Bank Div., Champion Spark 
lug Co., Electric Auto-Lite Co., 
lottorp Mfg. Co., B. F. Goodrich 
Hamilton Standard Propellers, 
ycoming-Spencer, Packard Electric, 
ratt & Whitney Aircraft, RCA, 
right Aeronautical Corp., and oth- 
rs. The sources were assured. 
“We'll do our best to sell the 
fairlines,” Vice President-Sales George 
Jalonick told the staff. “It will take 
Itime and money, but let’s make a 
jreal effort to do it.” 

They started off with American 
‘Airlines whose maintenance base was 
jat Tulsa, Oklahoma. American was 
‘skeptical. 

They had always dealt directly 
hwith the manufacturer and_ they 
ifrankly did not believe Southwest 
could give them the same discounts, 
jyengineering help, and other attention 
ithey had been accustomed to receiv- 
jing from the manufacturers. 

“Tf we let you move into the pic- 
ture,” American explained to Jalon- 


ii oneal service includes baggage 
handling, free clean-up of plane’s interior 
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ENGINE SHOP specializes in overhaul of Pratt & Whitney R-985 engines on an assembly- 
line basis. Smaller and larger engine types are re-built individually off-the-line at Southwest 


ick, “we may lose the direct pipeline 
to the manufacturer which is so im- 
portant to us. You'll be just another 
middleman, and the business is al- 
ready too full of middlemen.” 
Jalonick does not fold up in the 
clutches. “We are not just another 
middieman,” he said calmly. “If you 
use us, you'll get a number of specific 
advantages you don’t have at this 
moment. For one thing, we'll be 
spending our money for your inven- 
tory. If a part becomes obsolete, 
we'll be holding the bag, not Amer- 
ican. We'll be paying the freight 
charges from the manufacturer to 
our warehouse and you'll pay freight 
only from Dallas to Tulsa. And as 


far as losing touch with the manu- 
facturers, I’m willing to predict that 
your relations with them will tighten 
up and improve. Anyhow, it won’t 
cost anything to give it a try.” 
American reluctantly agreed to 
make a trial run. They permitted 
Southwest people to come in and 
make a thorough study of the prob- 
lems involved. This “study period” 
cost Southwest a lot of money and 
nine months of time, but it paid off 
in the end. When Southwest finally 
announced that they were ready to 
start rolling, things moved on oiled 
bearings. Southwest had prudently 
decided not to try to supply all of 
(Continued on page 46) 


SOUTHWEST bosses, Vice Pres. G. W. Jalonick, Ill, (left) Pres. Harlan Ray carry out com- 
pany tradition of turkey in every basket at Christmas. Recipient here is a shop mechanic 
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by William A. Dixon 


Captain, TWA 


Stop-Distance in Landing 


A competent pilot knows optimum technique for landing within shortest 


distance possible so he may land with confidence on any type of runway 


ye big Connie came gliding in 
through a light rain, but instead 
of the nose wheel gently drifting down 
and contacting the runway about 
the middle of the landing run, the 
pilot immediately eased it on in a 
very deliberate action. 

“Too bad,” one airport visitor 
remarked, “he let the nose wheel drop 
off on him. And that looked as though 


it were going to be a slick landing.” 
What our self-styled expert didn’t 
realize was that the technique for 
landing on a wet runway—and in 
this case, an asphalt one—is a lot 
different from that usually used on 
a dry runway; it is, that is, if the 
pilot wants to stop within the con- 
fines of the airport. 

In this instance, the pilot was bring- 
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ing in a heavy airplane on a rela- ~ 
tively short runway and it was- 
raining. He pushed the nose wheel 
on at once, called for UP flaps and 
started easing on the brakes, firmly 
but carefully so the wheels wouldn’t 
skid. The landing didn’t appear too 
hot and it didn’t extract any com- 


pliments from the passengers, but it — i 


was the correct technique to secure 
the shortest possible roll on a wet — 
runway. It was a good professional ~ 
landing designed to meet the prevail- 
ing runway conditions. 

This business of landing is com- 


plicated by many factors, but pilot fyi 


technique is probably the most im- 
portant. Just about any pilot can 
slide by on a long runway, literally 
and figuratively. But the competent 
airman knows the optimum technique 
for landing within the shortest dis- 
tance possible so that he may land 
with confidence on any type and 
condition of runway within the ca- 
pabilities of his airplane. 

Trans World Airlines, which op- 
erates over 100 Martins, DC-3’s, DC- 
4’s and Constellations, has listed the 
following in its Flight Operations 
Manual as the key factors affecting 
stopping distance: 

a. Landing technique used by the 

pilot. 

b. Touch-on speed. 

c. Frictional available between the 

airplane tire and the runway. 
. Wind. 

Weight of airplane. 
Air density. 

. Slope of the runway. 
. Position of the C.G. 

A mathematical expression em- 
bodying the above components is 
available. By substituting different 
values for a single variable, while 
holding the others constant, it is pos- 
sible to observe the effect of that 
particular variable. The accompany- 
ing chart (Fig.l), prepared by TWA’s 
Capt. E. A. Feazel, graphically il- 
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SKYWAYS 


ustrates how these factors affect the 
anding distance of a Lockheed Con- 
stellation without reversible propel- 
TS. 

The chart assumes for Distance 1 
rough 5 a constant landing tech- 
ique utilizing 100% flaps, cross end 
f runway at height of 10 feet, touch- 
n the main gear, nosewheel down 


til nosewheel is down, full braking 
rom the instant the nosewheel 
ouches, flaps remain extended until 
lane is stopped. 

Item 6 on Fig. 1, “Optimum Stop- 
ing Technique,” is the only instance 
n this illustration where pilot tech- 
nique is varied. Here, the pilot put 
he nosewheel on the runway as soon 
as possible instead of waiting for 
the IAS to slough off to 70, and 
icked up his flaps at once. 

Note what a difference this made. 
his was because maximum braking 
ecame immediately available. The 
eight of the airplane was forced 
n to the pavement, lift was reduced 
0 a minimum, and the brakes ab- 
forbed the energy. The aerodynamic 
oraking of extended flaps and nose- 
igh altitude is peanuts compared to 
heel braking. 

Of course, if you have lots of run- 
ay and want to turn off at the end, 
t would be silly to immediately jump 
n the brakes. But right now we are 
alking about the times we want to 
low down fast. 

The only condition under which 
nerodynamic drag is preferable to 
mise of brakes is when virtually no 
wheel braking is available. This sit- 
ation might be the result of either 
complete brake failure or smooth wet 
ice. 
| According to Capt. Feazel (who 
is the source of all the charts in this 
article and an aeronautical engineer 
‘in his own right), the point at which 
2nerodynamic drag exceeds wheel 
raking varies a bit, depending on 
she wing loading of the aircraft, but 
t is always at a coefficient of friction 
o low that it is rarely encountered. 
The safest rule is to seek maximum 
wheel braking if a short roll is de- 
ired. 

The point of incipient skid is the 
ptimum braking condition. The pres- 
ure required will vary with runway 
urface. A heavy foot would have 
rouble shredding the tires on a dry 
oncrete runway; the same pressure 
n a packed snow surface could pro- 
uce some fancy sledding. 
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LANDING DISTANCE 
DC-3 EFFECT OF LANDING TECHNIQUE 


It demands technique and experi- 
ence to know just how mueh pressure 
to apply and when to ease it off. 
Skillful “feeling” for the brakes is 
required. The energy absorbed by 
the brake discs during a skid is zero! 
Probably one of the most tricky con- 
ditions is a runway plagued with wet 
or icy spots. One wheel may brake 
normally for a moment while the 
other skids. Add in a crosswind and 
even the most experienced pilot must 
exercise the utmost caution. 

On the subject of non-skid brakes, 
during CAA-supervised tests on an 
ice-coated runway, a B-377 equipped 
with such a non-locking, fail-safe de- 
vice on the wheels, was stopped with- 
in 50 feet of the runway length for 
accelerate-stop distance as specified 


by the CAA for dry runway condi- 


tions! Normal wheel braking is avail- 
able should a malfunction occur. 

Braking is merely the controlled 
use of friction which is defined as 
“the resistance to movement when 
one surface moves across another.” 
Coefficient of friction is a unit meas- 
ure of this resistance. Specifically, it 
is the ratio of the decelerating force 
to the force pressing the surfaces 
together. If the coefficient is high, 
the resistance is strong; conversly, 
if low, the resistance is weak. 

In material Capt. Feazel prepared, 
he declared that the decelerating 
force attributable to wheel braking is 
proportional to the coefficient of fric- 
tion multiplied by the force pressing 
the surface together (weight of plane 
on the wheels). There are but two 

(Continued on page 42) 
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FEBRUARY 1954 
Park-Plaza Hotel, St. Louis, Mo. 


Operational Safety 
for Business Aircraft 


Discussion discloses key to traffic problem in congested areas lies in good equipment, crew 


proficiency; pilots agree no additional regulations are needed to govern business flying 


Moderator Ed W. Hudlow (Chief, General Safety 
Div., CAA): “This matter of operational safety for busi- 
ness aircraft is a never-ending search for better ways to 
do things. It’s a constant struggle to get safer transpor- 
tation from existing equipment and to create new equip- 
ment having a greater capacity for safety. There is no 
room for complacency in safety. Significant testimonials 
to the safety that can be achieved in business aircraft 
operations are found in the fact that they furnish daily 
transportation to the most important executives in the 
world. These operations prove beyond a doubt that where 
there is a determined will to operate safely, it can be 
done. 

“Many people consider safety a mechanical problem. 
Quite to the contrary, it is a problem of human behavior. 
It is one thing to talk safety . . . and quite another to 
practice it. An essential ingredient of safety is a healthy 
attitude toward it. 

“The operators of business aircraft are to be com- 
mended for their contributions to safety and their in- 
creasing utilization of aircraft for business purposes. 


ROUND TABLE participants at St. Louis were (left to right around 
table) E. Tilson Peabody, General Motors; I. T. Holman, Sears, 
Roebuck & Co.; R. W. Lane, Food Machinery & Chemical Corp.; 
Herbert O. Fisher, Port of N.Y. Authority; C. F. Zimmerman, 
Continental Oil; Tom R. Neyland, Albert Trostel & Sons; Sidney 


Thus, for the discussion today, 1 suggest that we begin — 
with those phases of operational safety which you feel — 
could be further improved, modified or eliminated. Per- 


haps the lead topic should be the relationship between 
management and the pilot.” 
E. Tilson Peabody (Director, Air Transportation Sec- 


tion, General Motors Corp.): “I believe what you are — 
referring to, Ed, is what we sometimes call ‘executive pres- _ 
sure,’ either real or implied. There is a way by which > 
the operator of one airplane or a fleet of aircraft can — 
reduce the possibility of this so-called ‘executive pres- — 


sure’ which tends to force the pilot to extend himself 
beyond his rational abilities. It can be done by setting 


up a ‘buffer stage’ between the pilot and his executive — 


passenger, and it is set up to take the pilot off the spot 
in critical conditions of weather where decisions have to 
be made under adverse circumstances. A detailed and 
agreed-to policy should be established which specifies 
that the particular operation will be conducted according 


to the published minimums in the Flight Information — 


Manual. Then the pilot would have no critical decisions 


F. McCullough, ASDO, CAA; Bennett H. Horchler; Curtis G. 
Talbot, General Electric; George W. Vaughan, of Phillips Drilling 
Corp.; Edw. W. Hudlow, Chief, General Safety Div., CAA, 
Washington, D.C., who served as chairman of the meeting; and — 
F. H. Langenfeld, representing Monsanto Chemical Company 
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o make regarding ‘go’ or ‘no go’ when the weather is 
elow those minimums; he would cancel or reroute ac- 


“Once that policy is established and approved, then 
he pilot, regardless of executive pressure, or pressure 
ithout intent, merely refers to the policy and says, 
I'm sorry, but I do not consider it safe. The flight must 
)be cancelled.’ 

“In larger organizations, this ‘buffer stage’ could be 
set up within management itself, through a manager or 
| hief pilot or director who then relieves the pilot of the 
iirect responsibility to the executive of canceling the 
Hight.” 

ee F. Zimmerman (Supt. Aviation Operations, Conti- 
mental Oil Co.): “The company pilot should try to edu- 
tate his passengers to know he is thinking of his own 
afety as well as theirs; then, if a pilot needs to land 
Hue to weather, his passengers will have a feeling that 
me is looking after their welfare as well as his own. 
“There is no compromise for safety. You can’t relax 
with it. You have to keep at it at all times. I know that 
4n our company if we wish to land and put passengers 
jpn a train, there is never any question about it, because 
‘he passengers know the pilot thinks a lot of his own 
neck as well as their welfare.” 

d W. Hudlow: “Jn other words, you think that in ad- 
lition to establishing a company policy the pilot should 
ell the executives on the fact that he, the pilot, is think- 
ing of safety for himself as well as the passengers.” 

. F. Zimmerman: “That’s right. You can have a 
hief pilot on a home base, but when a pilot is 1500 
iles from home, he has to make his own decisions.” 
eorge W. Vaughan (Chief Pilot, Phillips Drilling 
orp.): “Mr. Zimmerman is right. Management should 
be educated regarding the type of weather the equip- 
ent is designed to fly. In our operation we have a 
onanza that is limited to daylight contact flying, and 
e had to go through quite a transitional period in 
which we had to get management to realize that while 
we could fly one airplane in all weather and at night, 
the other one had to be limited to daylight contact op- 
erations. 

| “We feel that the chief pilot in any corporation should 
set up definite minimum weather conditions that are 
yable, commensurate with the equipment, Under no 
circumstances should the pilot violate or be allowed to 
iolate those regulations. Copies of those established 
inimums should be given to management so that they 
won’t expect the pilot to violate them.” 

Ed W. Hudlow: “The second problem to be discussed 
is: ‘Is management sympathetic toward a pilot’s request 
for better equipment, better maintenance, etc., or does 

anagement expect the ultimate and then provide only 
he barest essentials?” 

. T. Holman (Pilot, Sears, Roebuck & Co.): “In our 
company, management is definitely in sympathy with the 
pilot’s requests. We’ve been told very clearly that man- 
agement does not want to spare any expense in getting 
the safest equipment possible. Safety is stressed equip- 
ment-wise, maintenance-wise and pilot-wise.” 

Tom R. Neyland (Chief Pilot, Albert Trostel & Sons 
Co.): “The answer to that question is one that varies 
with each company. Again, you have to educate the 
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“SAFETY is stressed in our operation, equipment-wise, mainte- 
nance-wise and pilot-wise,” reported I. T. Holman (above, left) 
of Sears, Roebuck. Sitting on Mr. Holman’s left is R. W. Lane 


“PILOT flying for a corporation should have an Air Transport 
Rating,’ declared George Vaughan (above center), sitting be- 
tween Moderator Ed Hudlow (right) and Curtis G. Talbot of GE 


people who buy airplanes or who think they want air- 
planes. Many companies that have been flying business 
aircraft for some time realize what it takes to fly all- 
weather. On the other hand, I know of companies and 
of pilots, too, who let themselves be put into positions 
they shouldn’t be in, where they are operating when 
they shouldn’t be and doing it on a minimum of equip- 
ment. That’s a big factor, I think. People that have never 
before been in the airplane business buy second-hand 
equipment, hire a pilot who’s not quite up to what they 
need, and then they want to go every place everyone else 
goes. Fortunately, most companies realize what is neces- 
sary for that kind of operation, and they spare no ex- 
pense in making their aviation division as good as any 
other.” 

Ed W. Hudlow: “Mr. Fisher is concerned with the 
safety problem in the New York area. Herb, would you 
comment on properly equipped aircraft and pilot ef- 
ficiency.” 

Herbert O. Fisher (Chief, Aviation Development Div. 
Port of N. Y. Authority): “We have a very critical air- 
port community relations problem in the New York 
area. We also have one of the most complex network of 
airways in the country and, as you all know, those air- 
ways are really busy. The four Port Authority airports 
handle some 1800 movements or more a day and, in 
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Round Table Participants 


EDWARD W. HUDLOW (above), chief of CAA Gen- 
eral Salety Division in Washington, served as Chairman 
of ihe Round Table. A licensed pilot, he began his 
government work in 1937; went to Washington in 1941. 


GEO. VW. VAUGHAN Chief Pilot of Phillips Drilling 
Corp., erganized the company’s aviation department in 
1947, Prior to that he was Supt., Flight Operations, 
Slick Airways. He was Lt. Col., ATC, during the war. 


E. TILSON PEABODY, Director. of Air Transport Sec- 
tion, General Motors Corp., learned to fly at Pensacola 
in 1935. He left Navy in 1949;. became test pilot for 
P&IV¥, associated with GM Flight Operations in 1942. 


S. F. MCCULLOUGH, Supervising Agent of CAA Avia- 
tien Safety District Office #¢ 17, St. Louis, holds an 
ATR, Flight Navigation Certificate, A&E. ticket and 
Groznd Instructor Certificate. He joined CAA in ’43. 


HERBERT O. FISHER, Chief, Aviation Development 
Div., Pert of N.Y. Authority, spent 14 years as engi- 
neering test pilot fer Curtiss-Wright before taking pres- 
ent position; began flying 1928; has over 10,009 hours. 


I. T. HOLMAN was a Naval Aviator in World War II; 
flew for United Air Lines from 1946 to 1951; joined 
Sears, Roebuck as pilot in ’51. He is LCDR, serving 
es plane commander in Naval Reserve Transport Sq. 


TOA R. NEYLAND, Chief Pilot for Albert Trostel & 
Sons Co., began flying in 1954 and has been active even 
since as a flight instructor, en airline pilot and a mili- 
tary pilo!. Ile became a business pilot eight years ago. 


R. W. LANE, Chief Pilot for Food Machinery & Chem- 
ical Corp., was an Air Transport Command pilot during 
World Far Hand was awarded DFC and the Air Medal. 
He holds an ATR, has been with FM&C since 1947. 


CURTISS G. TALBOT has been associated with air- 
craft activities at General Electric since 1940; is pres- 
ently Manager, Fiight Test Section. Mr. Talbot holds 
Commercial Pilot rating, single, multi-engine; helicopter. 


F. H. LANGENFELD, Sales Engineer, Functional Fluids 
Div., Monsanto Chemical, spent eight years with airlines 
(TWA, Philippine Airlines, Ethiopian Airlines, North 


Central) as operations supervisor; joined Monsanto 752. 


C. F. ZIMMERMAN, Superintendent of Aviation Op- 
erations, Continental Oil Co., has been an active pilot 
for 19 years; was with Air Transport Command during 
. World War Il; also spent two years with the CAA. 
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addition, there are a number of military airports and 
smaller private airports in the vicinity. Thus, it is obvious 
that that area, under instrument conditions or even near- — 
instrument conditions, is no place for any pilot who is 
not completely proficient in instrument operations. 
comment was made a minute or so ago about some com- 
panies which may have inferior equipment or pilots not 
up to standard in proficiency. Such pilots or planes 
(whether they be private, business, airline, or military ) 
have no business in a busy terminal area under instru- 
ment or near instrument conditions because they en- 
danger the safety of other planes in the air and of the 
millions of people who live near the airports. 

“Pilots who consistently fly in and out of New York 
know the airway traffic picture and are obviously better 
qualified to fly into that area; but the pilot who enters 
our area or only flies IFR occasionally may well fall 
into the category of not being proficient enough to nego- 
tiate safely through this high density network of complex 
airways. He is the potential accident about to happen 
and is the one who can create a serious community prob- 
lem for any airport. If he piles up due to ignorance or 
carelessness in any area adjacent to an airport, it can- 
not help but be detrimental to the entire aviation in- 
dustry. Business pilots have flown millions of miles and 
have built up an unexcelled safety record. I am sure you 
all agree thet we should not risk having that record 
spoiled by a pilot who ‘thought’ he could make it.” 
Curtis G.. Talbot (Manager, Flight Test, General Elect- 
ric): “In our operation, we are aware of the New York 
traffic problem inasmuch as about 90% of our flights go 
to either New York or Washington, and if there is any 
deficiency in equipment or crew, it certainly becomes ap- 
parent. Such operations not only justify but require the 
best and an ample quantity of the latest in communica- — 
tions and navigation equipment, plus top pilot proficiency. — 
With each of our crews making from two to five trips: 
each week into the N. Y. area, this proficiency and famil- 
iarity with N. Y. traffic procedures is maintained at a 
high level. 

“To point up the seriousness of the N. Y. area traffic — 
problem, the delays that are frequently encountered are ~ 
of such duration, sometimes (Continued on page 50) 


“MORE REGULATIONS are not necessary now,” stated Mr. Zim- 
merman (right, sitting next to Herb Fisher). “If business-flying — 
record of safety deteriorates, then we can call for more of them.” — 
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MY people believe that the military departments 
have gone off the deep end in the matter of system 
complexity. Statements have been made, in the press and 
elsewhere, to the effect that we are soon going to attain 
push-button warfare. This seems to imply the replacement 
of the human as part of the basic system. Certain of the 
more intricate circuits of the computation type are rather 
thoughtlessly called a “brain.” 

_ I think you will agree that the most important contribu- 
tion of the human in a servo loop, in a dynamic situation, 
is his ability to reason and correct a wrong trend or event 
if and when it occurs. With most humans, this is true 
only so long as events occur at a reasonable rate, so that 
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Automaticity and, therefore, complexity will have to increase in pro- 


portion to the rate of increase in speed, altitude in plane operation 
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FIG. 1—“Operational Accuracy” curve shows a steady rise, and proves that decision in favor of complexity was sound 


confusion does not occur and emotional stability is not 
upset. On the other hand, electronic instrumentation can 
be devised which can perform certain functions at an 
extremely rapid rate without confusion. Even a perfunc- 
tory analysis of almost any branch of air warfare im- 
mediately shows that one of the inherent ingredients of 
any such battle is an ever-changing situation to which 
reasoning power can be profitably applied. It becomes 
immediately apparent that an optimum combination of 
human and instrumentation must exist for the most pre- 
cise solution of any given dynamic problem. The faster 
and higher an airplane flies, the more necessary this be- 
comes. In fact automaticity, (Continued on' page 42) 
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PROP WASH STARTER 

Ingenuity is the order of the day, judging 
from an item appearing in Naval Aviation 
News recently. A C-54, carrying a passen- 
ger for emergency polio treatment, sat on 
the runway with one of its four engines 
out of action because of a burned out 
starter. Another pilot, flying an R6D, was 
notified of the emergency and promptly 
did something about it. He parked his 
R6D 10 feet in front of the C-54, set his 
brakes and turned up his engines. The 
propwash from the R6D caused the propel- 
ler of the C-54’s dead engine to spin and 
the engine burst into life. The mercy mis- 
sion C-54 took off, followed the same 
procedure at its next refueling point, and 
the polio patient was delivered to Honolulu 
for treatment. 


OXYGEN MASKS AS SURVIVAL GEAR 

In the same issue of Naval Aviation 
News, “Grampaw Pettibone” points out 
that the oxygen mask can do double duty. 
It will help protect a pilot’s face from 
fire and will absorb a considerable portion 
of the impact forces in an aircraft accident 
if the wearer is involved in an expected 
crash. 


WARMING UP 

When an airplane is being “warmed 
up,” the picture that comes to mind is 
that of engines being run to warm them 
up. In cold weather, however, it is also 
necessary to warm up the gyro instruments 
for dependable operation. A recent inci- 
dent occurred to prove this. 

The outside temperature was far below 
freezing; the engines were warmed up; 


24 


from the Files of the Flight Safety Foundation 


and the gyro instruments were run up to 
rpm for about 10 minutes. The pilot took 
off, but the gyro instruments would not 
return to position after a turn. 

For air gyros, minimum cockpit tem- 
perature of 7° F is necessary for opera- 
tion. Electric gyros should be run before 
use, but require no external heat. 


LANDINGS IN WET WEATHER 

Several times every year an air transport 
landing in rain runs out of runway. The 
pilot blames the brakes, but the brakes 
check out satisfactorily. A possible ex- 
planation of this rather common occurrence 
might be included in the following, a 
typical case: 

]. The captain consciously maintained 
more than average speed to contact at 
nearly 100 mph IAS. 

A wind shift noted by the weather bur- 
eau immediately after the accident gave 
the plane a 9-mph wind from the west. 
(The aircraft landed toward the SE.) 

The contact point was established by 
back tracking the wheel marks. This con- 
tact point was in an area of many such 
marks . . . it was one of the longer taper 
type. 

2. Near the far (SE) end of the runway, 
the wheel tracks veered slightly to the 
left but did not reach the runway’s edge. 
Coincident with the start of this curve in 
the track, the tailwheel track became vis- 


‘ible and it swung over to within 5 feet of 


the right wheel track. 
3. The investigator examined the wheel 
tracks of several aircraft, tracks which 
were made during unsuccessful efforts to 
stop within the airport, or runway limits. 
In several cases those sets of tracks differed 
from other wheel tracks in the same area. 
In each of these several cases, the over- 
shoot occurred on a drenched runway, and 
in each case the tracks were visible for 
days, even weeks after the accident oc- 
curred. Similar characteristics were noted 
on concrete runways and on _ black-top 
ones in Illinois, Georgia and other states. 
The tracks made by the landing roll here- 
in under investigation were the only ex- 
ample seen in which they could be 
traced clear back to initial impact marks 
that appeared to be connected with them. 
A careful visual study of the wheel marks 
made by the flight disclosed that they con- 
sisted of a dusting of loosely attached 
sandy material, decidedly lighter in color 
than the runway surface. Rubbing with the 
fingers removed this loose sandy material 
and restored the original appearance of 
the runway surface. Except for these par- 
ticular wheel tracks, the entire runway 
surface was free from any sand or dust. 


The runways at this airport seem to be 
made up of light-colored sand plus quartz 
or granite gravel plus a binder of asphalt- 
like material. It appears, therefore, that 
a localized washing by turbulent water un- 
der high pressure could remove most of 
the binding material from particles of sand 
on the surface. lf the passage of the tire 
over the surface under certain conditions 
of water flooding produced such pressure 
and turbulence, it could produce the wheel 
marks that were observed. It seems reason- 
able to suppose that aircraft wheels (roll- 
ing or locked) can and sometimes do 
“hydroplane” over a film of water on a 
paved runway which is in a drenched con- 
dition. Such “hydroplaning” conceivably 
could cause the washing just mentioned. 
The same conditions, high water pressure 
and turbulence, could account for tracks 
of similar appearance made on concrete by 
aircraft in the act of over-running the run- 
way. In this case the accumulated discolor- 
ation caused by age and traffic could be 
washed from the porous surface of the 
concrete. This would duplicate the appear- 
ance of the above described tracks in 
everything except the loosely attached 
particles of sand. If this could be estab- 
lished by test data, the white-appearing 
wheel marks noted in this and other cases 
could be considered conclusive evidence 
that the tires were “hydroplaning” and 
that the brakes were imeffective even 
though they may be found to be in perfect 
mechanical condition. 

Test data might produce knowledge 
which would permit “hydroplaning” to be 
anticipated. Conceivably, “hydroplaning” 
might be possible only when some particu- 
lar relationship exists, such as some defi- 
nite ratio of tire air pressure to total load, 
or speed to depth of water film, ete. 

It should be noted that once this “hydro- 
planing” starts it continues until the move- 


ment stops or the conditions (other than 


speed) change, as when the wheels leave 
the pavement. This would seem to indicate 
that speed in itself is not the controlling 
condition. hints 

Accidents such as this have caused the 
loss of many lives and of many aircraft. 
Reducing these losses should be ample re- 
payment for the cost of a lot of research, 
work. 


COMMENTS: 
J. New techniques for landing on wet run- 


ways are under development, especially in - 


regard to use of the control wheel for ap- 
plying load on the main gear. 

2. The tendency to land too far down the 
runway can be counteracted by better 


marking of the threshold. 
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3. The amber-colored lights which are used 
to indicate the last 1500 feet of runway 
should be more distinctive than they are 
at the present time. 


COLD IN THE HEAD - 

The other day a C-47 aborted a take-off 
due to frozen airspeed heads. The airplane 
had been flown to the airport on a Friday 
afternoon; the airspeed heads were prop- 
erly covered and the airplane remained 
parked on the field from Friday until the 
following Monday morning. Each night of 
the stay freezing conditions prevailed. 

Upon returning to the field from the 
aborted take-off, pitot heat was applied 
externally to the head and the airspeed 
indicator responded. The head on this 
C-47 was the standard one used on all 
C-47’s and DC-3’s, and regulations usually 
state that pitot heat should not be used 
until the airplane is airborne, to prevent 
overheating. Some airlines and other op- 
erators of C-47’s and DC-3’s require the 
application of pitot heat at low outside 
temperatures before leaving the line. Cer- 
tainly, good operation pre-flight requires a 
hand check of the pitot tube to see that 
heat will be available. 


The pilot who reported the above inci- 
dent stated: “I am not convinced that 


atmospheric humidity and breathing of 
the tube could condense sufficient water 


to block any passage. However, perhaps 


the drain holes were dirty and plugged 


by metal polish or other debris.” 
“T do believe further,” he added, “that 


more attention should be given to check- 


ing airspeed heads before take-off, because 


a take-off into a low overcast with poor 
visibility and without a primary flight 
instrument could have been hazardous. To 
sum up, we had a frozen airspeed head 
and we did not sufficiently check it be- 
fore take-off.” 


ALTIMETER SETTINGS ; 
Not to be outdone, the USAF’s Flying 


Safety magazine comes up with a word of 

caution that stands repeating: 
“Remember, the altimeter will read too 

high when the airplane is flying from 
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by Jerome Lederer and Robert Osborn 


higher toward lower pressures. Flights into 
cold air will also have an effect on the 
altimeter. Since there is a rumor that 
some snow clouds consist primarily of 
mountain peaks, the altimeter error had 
best be planned for in advance.” 
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NIGHT CRASHES 

Accidents that occur at night create 
greater survival problems than those that 
happen during daylight hours. One rea- 
son for this is the loss of cabin light in 
the event of a crash. A solution offered by 
one airline is to require that the emergency 
lights (of considerable size and _ inde- 
pendently powered by a battery) be turned 
on by the cabin attendant prior to every 
night landing and take-off. Incidentally, 
the brackets holding these lights should 
be designed for about 12 g’s. 

In fact, all brackets should be designed 
with this strength. In one case of an un- 
expected crash landing, the bracket hold- 
ing the fire extinguisher broke and the 
fire extinguisher rolled under the instru- 


ment panel. In a crash landing, the emer- 
gency duty of the copilot calls for him 


to grab the extinguisher and make fast 
tracks out the cabin exit to a point at 
the wing root where he will be in a 
position to attack any fire that may start 
there. If the fire extinguisher breaks lose 
in survivable type accidents, it may not 
be available for use in such fire emer- 
gencies. 

And then there is also the case of the 
fire extinguisher in the cabin that broke 
lose in a crash and caused serious head 
injuries to the stewardess. 

Use those lights and check those 
brackets. There’s no point in adding in- 
jury to insult. 


MUTUAL MONITORING 

A recent incident of a new First Officer 
mis-setting his altimeter and the flight 
holding at a wrong altitude focuses atten- 
tion on the need for constant continuous 
altimeter setting monitoring by all crew 
members. Altimeter control procedure was 
born of much bitter experience. 

It is best that we all profit from our 
mistakes. Mutual monitoring is one answer 
to a large segment of our safety problems. 


gg cael me FLASH 


$1,000,000 LOSS—STATIC 
There’s more to static than noise, and 


proof of the potency of a static discharge 
comes in a recent report of a refueling 
accident involving the bugaboo, static dis- 
charge. 

“Normally, four grounding wires are 
necessary: namely, aircraft to ground; 
refueling tender to ground, tender to air- 
cra{t, and nozzle to tank. In this incident, 
the airman put the nozzle into the tank, 
the gas started to run through, and after 
about three seconds, an explosion occur- 
red. The airman was burned and blown 
off the wing, and the aircraft caught fire. 
Due to shock and burns, the airman re- 
membered nothing of what had happened. 
It was snowing heavily at the time of the 
incident and the nozzle connecting wire 
was neyer found. 

“The cause of the static discharge may 
have come from the airman himself, who 
had been walking about the wing clearing 
off snow and who was wearing rubber 
flying boots at the time.” 
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NEWS NOTES FOR PILOTS, PLANE OWNERS OPERATING AIRCRAFT IN THE INTEREST OF BUSINESS 


EXECUTIVE VERSION of ihe Viscount, like this one shown landing at the Wisley Airport 
in Surrey, England, is to be delivered to the President of India during the summer of 1955 


Executive Version of Viscount 
Being Readied for India Pres. 


London, England. The first VIP version 
of the Vickers Viscount turboprop-powered 
transport will be delivered to the President 
of India in the summer of 1955, along with 
a second 40-passenger Viscount to be used 
by members of the Indian Government and 
senior Indian officials. 

The President’s Viscount, which also will 
be used by the Prime Minister, provides 
VIP accommodations for two people. A rest 
chamber, furnished with two beds, is lo- 
cated in the fore section of the plane and 
is separated by a bulkhead from a con- 
ference room which is equipped with a 
six-place table and a sofa. The aft com- 
partment is an officials’ lounge with seating 
for 10. Two toilets are fitted, one in the 
forward section and another in the aft 
section of the aircraft. The pantry has 
been re-positioned in the aft vestibule. 

Known as the Type 730, this version of 
the Viscount and the 40-passenger one are 
powered by Rolls-Royce Dart engines 
which give the aircraft a cruising speed of 
more than 350 mph, with a maximum 
range (with reserve) of 1800 miles. 


CAA Survey Shows Increase in 
Business, Industrial Flying 


Washington, D.C. According to a survey 
recently completed by the CAA, business. 
agricultural and industrial flying increased 
during 1952, while instructional and pleas- 
ure flying dropped. 

Business flying totaled some 3,124,000 
hours, representing an increase of 6% over 
that of 1951. It is the leading form of 
non-airline flying, accounting for 38.2% of 
all general aviation activity in 1952. For 
the first time in a CAA survey, business 
flying was broken down between that done 
by companies, amounting to 2,125,000 


Commercial agricultural activities, 1.e. 
dusting and spraying, numbered 707,000 
hours, an increase in that category of 3.2%. 
Industrial flying, such as pipe-line patrol, 
surveying and aerial advertising, reached 
a total of 317,000 hours, indicating a gain 
of 31.5%. 


New Porfable Engine Heater 
Meets Winter Requirements 


Milwaukee, Wis. A new lightweight port- 
able kerosene-fired heater to meet winter 
aircraft-engine warming requirements has 
been brought out by Western Metal Spe- 
cialty Company. The new heater employs 
the same principle of combustion as a 
blow torch to produce an intense, smoke- 
less and sootless flame generating 75,000 
btu per hour. Called “Hot Blast,” the 
heater weighs 59 pounds and is available 
with wheels for easy moving over rough 
ground, 

The heater also can be used to heat 
small hangars, repair shops and airport 
offices where temperatures can be raised 
from zero to 85° in less than an hour. A 
welded fuel tank of 10-gauge steel holds 
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enough kerosene for nine hours continuous 
operation. A tank pressure of only 65 
pounds is required for ignition, and the 
tank will withstand a pressure of more 
than 500 pounds. An automatic fuel shut- 
off control exhausts the air pressure in 
case of flame failure. 


Aircraft Service Station Opened 
af Allegheny County Airport 


Pittsburgh, Pa. Gulf Oil Corp. has an- 
nounced the opening of the first service 
station to be designed exclusively for the 
fueling and lubrication of aircraft. Located 
at Allegheny County Airport, the new sery- 
ice station is built of porcelain enamel on 
concrete block and resembles its auto- 
mobile counterpart in both style and size 
(35 ft. x 25 ft.). Operations-wise, however, 
the structure is uniquely designed to serve 
aviation. There are no gas pumps since 
all servicing is by mobile refuelers. 

The major floor area of the station is 
taken up by a lounge and charting room 
for pilots and passengers. The lounge fea- 
tures a large air map on the wall, enabling 
flyers to figure routes and mileages, a table 
for plotting courses, leather couches and 
chairs, and a telephone. 

Government reports on current weather 
conditions and periodic Government fore- 
casts, received by teletype, are posted 
hourly. This is the only such weather in- 
formation available at the airport. In the 
office a radio, tuned to the tower, gives 
advance notice of approaching aircraft. 

Five trained, uniformed attendants are 
assigned to the station, and their only 
duties are to provide service to aircraft 
on a 24-hour basis. Courtesies such as 
windshield cleaning and sweeping of cock- 
pit and cabin floors will be stressed. 

At the present time, 28 twin-engine ex- 
ecutive aircraft of the DC-3 and Lodestar 
type are based at Allegheny County Air- 
port, and the field also is used by both 
scheduled and irregular freight service. 
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AERO SERVICE STATION, built on familiar lines of automobile gas stations, has been 
placed in operation by the Gulf Oil Corporation at Allegheny County Airport, Pittsburgh 


hours, and that done by individuals— 
999,000 hours. 
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raft & Whitney Completes 
ew Hangar af Rentschler 


East Hartford, Conn. Construction of a 
hew, modern service hangar was completed 
recently at Rentschler Airport. Equipped 
0 accommodate military and commercial 
pircraft as large as the AF’s C-97, the new 
nangar is 40 ft. hizh, 168 ft. long and 152 
t. wide. The difficulty of servicing aircraft 
putdoors in the winter was a big factor in 
the decision to build the new hanzar. 

According to L. L. Snow, airport man- 
pger, one night of sleet and snow formerly 
made it impossible to prepare a plane for 
e-off on the following day. Now. how- 
Ever, a plane can be made ready for take- 
bff on just 15 minutes notice. 

Space has been provided in the hangar 
or a work shop where repair work can be 
Hone on plane parts. Plans also call tor a 
Bhielded radio laboratory so that electronic 
equipment can be tested without inter- 
merence from electronic devices used in the 


plant. 


New Easy-to-Reach Tab Control 
Developed for the Lodestar 


Lindenhurst, N.Y. Those Lodestar pilots 

sho are tired on having to grope for the 
Lab control will welcome an innovation 
ievised by William Thornsen which lifts 
fhe tab control to an easy-to-handle posi- 
ion near the throttle. Constructed of dural 
and steel, the “extension” raises the tab 
rontrol some 14 inches and places the 
palm-rotating tab wheel in a very acces- 
sible place. The new tab control is CAA 
approved, and is being marketed by Air- 
traftsmen, Inc., of Zahns Airport in Lin- 
enhurst. Installation and cost of the new 
tab wheel control is $275. To date, an 
installation has been made on the Con- 
‘inental Can Company Lodestar, and one 
Hs in the process of installation on the 
evitt Bros. Lodestar. 


EW TAB CONTROL developed for Lode- 
Ia is located on pedestal near throttles 
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...-1n the Business Hangar 


The Charles B. Knox Gelatine Company is converting its Grumman 
Widgeon (G-44A) to the Lycoming 260-hp installation. The modification 
is being handled by Win-Air in Syracuse, N. Y. 


Halliburton Oil Well Cementing Co. of Duncan, Oklahoma, has added 
an executive DC-3 to its fleet of business aircraft. The plane was completely 
rebuilt by Executive Aircraft Service, Inc., Dallas, and Wright R-1820 
engines were installed. The DC-3’s pilot is Paul Rider. 


General Sheet Steel of Detroit has added a Flite-Tronics MB-3 marker 
beacon receiver and a CA-1 audio distribution amplifier to its Aero Com- 
mander. The installation was made by Gordon Air Service, Pontiac, Mich. 


The B-25 belonging to Albert Trostel and Sons of Milwaukee has been 
in the shop at Southwest Airmotive for its regular 1,000-hour inspection. 
Chief Pilot and NBAA representative Tom Neyland and his copilot, Tom 
Gullickson, are at SAC with the plane. 


Koppers Company DC-3 from Pittsburgh is back flying after installation 
of new Collins Integrated Flight System, 1,000-hour inspection, new paint 
job, installation of a 50,000 biu Janitrol heater in the rear fuselage and 
the Barber-Coleman automatic heater controls. The work was done by 
Aerodex at Miami. B. Q. VanCott is chief pilot for Koppers. 


Goodyear Tire and Rubber Co. has had its Lodestar at AiResearch Avia- 
tion Service for installation of nylon fuel cells. These cells replace the in- 
tesral tank system and eliminate the need for periodic resealing. 


The Mallard owned by Sherman Marquette Company of Chicago has a 
new paint job. The work was done by Northwestern Aeronautical Co. at 


St. Paul. Pilot of the Mallard is Arthur Brennan. 


John Lambert, chief pilot for U. S. Rubber Co., has had his company’s 
DC-3 at Mallard Industries for installation of a glare shield panel with 
indirect lighting. The plane is based at Teterboro, N. J. 


The de Havilland Dove owned by Admiral Corp. Chicago, has been 
equipped with Flite-Tronics MB-3 marker beacon receiver. Gordon Air 
Service, Pontiac, Mich.. made the installation. 


Tony Zuma, chief pilot for Tennessee Gas Transmission Co. Houston, 
Texas, has one of the company’s DC-3’s at Executive Aircraft Service, Dal- 
las, for installation of a rudder incorporating a geared servo tab. Tony also 
is his company’s NBAA representative. 


Fairbanks, Morse Lockheed PV-1 is scheduled for installation of Aero- 
dex specially modified propellers which increase initial sea level take-off 


thrust some 25%. 


Ralph Matthews and the Sawhill Manufacturing Company's DC-3 stopped 
at Southwest Airmotive for line service work. Home base for the DC is 
Sharon, Pa., and Ralph is his company’s NBAA representative. 


Fullerton Oil Company has equipped its B-26 business plane with a 
Flite-Tronics CA-20 cabin amplifier and an MB3 marker beacon receiver. 


Installation was made by Grand Central Aircraft 


Simmonds Aerocessories has been granted a CAA Repair Certificate 
covering the work SAI has undertaken in providing overhaul 
Hobson carburetor systems installed on de Havill 


the U. S. and Canada. Hobson carburetor system: must be overhauled and 
re-calibrated every 1100 hours. 


National Business Aircraft Association, 
Inc. is a non-profit organization designed 
to promote the aviation interests of the 
member firms, to protect those interests 
from discriminating legislation by Federal, 
State or Municipal agencies, to enable 
business aircraft owners to be represented 
as a united front in all matters where 
organized action is necessary to bring 
about improvements in aircraft equipment 
and service, and to further the cause of 
safety and economy of operation. NBAA 
National Headquarters are located at 
1701 K Street, N. W. Suite 204, Wash- 
ington 6, D.C. Phone: National 8-0804. 


New Offices 


At its meeting in Washington in De- 
cember, the board of Directors of NBAA 
approved the moving of National Head- 
quarters to new and larger offices. After 
January 15, 1954, the new address is: 

National Business Aircraft Assn. 

1701 K Street, N.W.—Suite 204 

Washington 6, D.C. 

Telephone: NAtional 8-0804 

NBAA Board Chairman, Cole H. Mor- 
row, in announcing the change of Asso- 
ciation offices said: “The continued growth 
of NBAA requires an expansion of Na- 
tional Headquarters facilities and an en- 
largement of its staff. Our steady increase 
in members is proof to the Board that 
the services being performed by NBAA 
at the national level, in behalf of busi- 
ness aircraft owners and operators, is 
being more widely recognized and appre- 
ciated. All indications point to almost 
double our membership in 1954.” 


CAA and Military Renew 
Dispute Over DME System 


The dispute between civil and military 
officials as to whether the CAA should 
abandon its present DME (distance meas- 
uring equipment) system for a newer 
military design may go to the President 
to be resolved. 

The Commerce Department insists that 
the present civil DME is adequate and 
says it already has installed about half 
of the 450 DME stations planned, has 
equipment for the remainder and will in- 
stall these when its work load permits. 

If the CAA were compelled to adopt the 
newer military system, it probably would 
find it cheaper to scrap existing ground 
equipments than to modify them. Some 
civil users, mostly business aircraft own- 
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NATIONAL BUSINESS AIRCRAFT ASSOCIATION, INC. 


(formerly Corporation Aircraft Owners Association) 


ers, already are using DME and others 
have ordered airborne units. 

Meanwhile, the airlines are not placing 
orders for civil DME airborne equipment 
because of the possibility that proponents 
of military DME may be able to force 
CAA to abandon its present civil system. 

The first CAA-military dispute over DME 
arose about three years ago. 

The ensuing debate helped to split the 
Air Navigation Development Board and 
the navigation committee of Defense’s Re- 
search and Development Board, resulting 
in the civil and military following divergent 
paths, 

The dispute has flared anew with recent 
attempts to re-wed civil and military to 
a “common system,” in the interest of 
operating efficiency and budget economy. 
The outcome is anyone’s guess. 

NBAA strongly opposes the proposed 
plan to abandon the present DME system 
since the change will increase the cost, 
size, and complexity of airborne units over 
resent civil DME designs made by NARCO 
and Bendix/Hazeltine. In the military 
DME, closer channel spacing makes it 
mandatory to use crystal control and great- 
er circuit complexity, thus increasing the 
cost. 

Since business-aircraft operators. par- 
ticularly NBAA members, afford a sizeable 
potential DME market, the scrapping of 
the existing civil system would seriously 
hamper its expanded use. 


Outlook Bright for Continued 
Federal Operation of Towers 


The impracticability of transferring the 
responsibility of air traffic control to local 
governments brightens the outlook for 
continued Federal operation of essential 
airport towers. 

A study conducted by the Commerce De- 
partment to find out whether there was 
any way to divide the traffic-handling re- 
sponsibilities between federal and local 
governments, found it impractical at the 
present time. Although it was considered 
possible to divide Federal-local control of 
visual and instrument flight conditions, 
the matter has been shelved until a future 
date. 

NBAA has strongly opposed the closing 
of towers, particularly at cities where 
there is a heavy concentration of business 
aircraft. The Association also urged dis- 
carding the obsolete criteria used for post- 
ing air movements which discriminated 
against itinerant business aircraft. Latest 
reports indicate that the criteria now 
allows equal weight for all itinerant air- 


craft movements, thus eliminating the top- 
heavy airline “points” previously counted. 
The total minimum movements to be al- 
lowed for continuation of the Federal aid 
to local towers is to be decided in a forth- 
coming session of the ACC Air Navigation 
Development Board. 

As a member of the Air Traffic Control 
and Navigation Panel, NBAA will continue 
to vigorously press for equitable action 
on this matter. Approval of the new cri- 
teria will place such important business 
aircraft centers as Westchester Airport, 
White Plains, New York, and Bridgeport, 
Conn., in the running for resumption of 
Federal funds for their airport towers. 
This will relieve the local authority and 
business-aircraft operators based on the 
airport of the burden of financing the tower 
operation. 


Flight Plans Accepted by 
Some Highway Patrol Systems 


Currently, the Highway Patrol systems 
of several States are cooperating with the 
CAA in the handling of flight plans filed 
by pilots in remote regions which are not 
reached by the CAA communications sys- 
tem. This service was first placed in ef- 
fect in Colorado, in July 1951. Since that 
date, several other western States have 
adopted the plan, or have it under con- 
sideration. Briefly, in following this plan, 
State Police officers accept flight plan 
messages from pilots and relay them, via 
the police communications network, to de- 
signated CAA stations. 

In view of the increased safety it af- 
fords to civil aviation, the CAA fosters 
this plan and favors its practice wher- 
ever it may be appropriate. 

Where the plan exists, the CAA flight 
plan service is placed within reach of 
pilots in isolated areas. Although this is 
a convenience to the pilot, the primary 
purpose of the plan is to have flight plans 
on every possible aircraft flight, so that 
search and rescue procedures can be acti- 
vated promptly if the pilot fails to reach 
his destination. CAA records have shown 
that each year many aircraft meet with 
accidents or disappear in remote areas of 
rugged terrain, such as mountains, forests 
or swamplands. Frequently, these aircraft 
are not on flight plans and some time 
elapses before search for them is started. 
In all such incidents, one of the first 
organizations to be alerted is the State 
Police. It then becomes their official re- 
sponsibility to take an active part in the 
preliminary ground search, which includes 
checking airports and running down re-— 
ports and rumors of aircraft sightings. This 
work consumes a large number of man- 
hours and involves extensive use of the 
police radio communications network. If 
a flight plan has been filed, the task of 
locating the aircraft, either safe or wrecked, 
is usually simplified. 

In recent discussions between the CAA 
Los Angeles Regional Office and California 
State Police officials, a question was raised 
concerning the Federal Communications 
Commission attitude toward the handling 
of flight plan messages by State Highway 
Patrol radio stations. In following up this 
point, CAA was advised informally that 
FCC interpretation of licensing regulations 
may not favor the use of police radio 
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channels for that purpose. It is understood 
that some time ago the FCC denied a 
request from’ the Oklahoma State Police 
for permission to handle traffic of this 
type. 

The CAA feels very strongly that this 
program is vitally needed in the interest 
of making aviation safer for pilots in 
isolated areas of the country. Information 
indicates that the volume of flight plan 
messages aclually being handled by the 
participating State Police organizations 


does not impose any appreciable additional’ 


load on the radio frequencies in use. 


Inasmuch as the use of FCC licensed 
radio stations is important in the suc- 
cessful operation of this plan, the CAA 
is seeking the official FCC attitude in 
relation thereto. The messages concerned 
in this plan appear to be closely associated 
with safety measures in which the police 
organizations have an interest, the CAA 
recommended that the FCC -concept be 
broadened to permit transmission of flight 
plans on police radio frequencies to the 
limited extent required. If this is not 


| feasible within present FCC regulations, 


it further recommended that action be 
initiated to amend the regulation so as 
to make possible the handling of such 
messages by these public service stations. 


Tips on Winter Use of 
Aircraft in Northern U.S. 


Winter flying in small business aircraft 


| is safe and pleasant if you remember to 


“winterize” your aircraft and your flying 
habits. Here are some tips to guide busi- 
ness pilots in the northern part of the 
United States. There is still plenty of 
winter weather ahead of us, so the tips 
are of continued operational value. 

1. Never take off with frost or snow 


‘on the wings or control surfaces. Even 
-a small amount of frost changes the air- 


flow and reduces lift. Often overlooked, 
but equally important, is cleaning frost 


from the propeller. The propeller, like 


the wings, is an airfoil, and any accum- 
ulation makes it less efficient. Covers for 
wings and control surfaces are inexpensive 
and effective in keeping surfaces clean 


and dry. 


2. Using water to remove snow or frost 
is not a recommended practice. If you 
insist on using it, rub the surfaces dry 
and be sure no slush or water has ac- 
cumulated around control edges or control 
cables. If the slush subsequently freezes, 
you may find yourself in a difficult predica- 


‘ment. 


3. Examine the vent on the gas-tank 
cover as a routine part of the pre-flight 


check. Water frozen over the vent, or a 


particle of foreign matter in the vent, 
can stop the flow of gasoline to the 
carburetor. 

4. The battery is less efficient in winter, 
and the strain on it greater. Use an auxi- 


liary battery for starting in cold weather. 


Be sure your regular battery is in top 
condition. 

5. Re kind to both engine and battery 
by diluting oil that is stiff from cold. 
Equally effective is using pre-heated oil. 

6. It is common practice to “lag”, or 
insulate, oil lines, oil reservoirs, and ducts 
carrying carburetor heat. Safe and effec- 
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tive methods differ in different aircraft. 
Consult an experienced mechanic. Some 
manufacturers list special winterizing 
equipment for their aircraft. Investigate 
this in regard to your particular aircraft. 

7. Water condensation can be serious 
in cold weather. Fill your tanks before 
storage. Check all drain sumps and traps 
before take-off if the aircraft has stood 
unused for some time or has been exposed 
to rain, either on the ground or in the 
air. 

8. Avoid icing conditions as you would 
the plague. It takes only a little ice on 
the windshield to cut visibility to zero. 
If your aircraft is so constructed that you 
can reach the outside of the windshield 
in flight, carry a bottle of glycerin and 
alcohol. If you run into ice accidently. 
it might give you enough outside vision 
to land safely. 

9. Never forget that carburetor heat is 
more important in above-freezing’ tempera- 
tures than it is when the air is very cold. 
Carburetors can ice with high outside 
temperatures—it’s the moisture in the aiz 
that counts. 

10. Restrain your impatience to take off 
until your engine and oil are warmed to a 
point where it is safe to “let her roll.” 


NBAA Member Issues Own 
Company Plane Publication 


NBAA Member, Chief Pilot Richard 
“Dick” W. Lane, of Food Machinery and 
Chemical Co., San Jose, California, has 
compiled and issued a most interesting 
“Airnews” publication to company off- 
cials to help them keep abreast of the 
activities of their Air Transportation De- 
partment. 

Said Lane in the first issue, “A modern 
industrial concern, like ours, is much like 
a military organization. It can rise and 
fall on its line of communications. Time 
and timing are important. Time spent in 
traveling is often wasted time. Time 
wasted is money lost.” 

Lane went on to discuss the phenomen- 
al growth of business flying and what air- 
craft have meant to the company. Included 
was a biography of the pilots that fly 
the company planes. 

Copies of “‘Airnews” are available upon 
request. The value of such an informative 
inter-organization aviation publication can- 
not - be underestimated. Keeping the 
“bosses” well-informed of the utility of 
their aircraft and of new developments in 
business flying is a highly worthwhile 
service. 


New NBAA Members 


1. Aero Associates, Inc., Chicago, IIL. 
NBAA Representative—E. C. Sutton, Safe- 
ty Engineer; Company operates Cessna 170 
2. Allegheny Ludlum Steel Corp., Pitts- 
burgh, Pa. NBAA Representative—Lloyd 
C. Santmyer, Chief Pilot; Company op- 
erates Lockheed Lodestar 

3. Aluminum Company of America, Pitts- 
burgh, Pa. NBAA Representative—David 
L. Flannery, Chief Pilot; Company oper- 
ates DC-3 and Beechcraft D18S 

4. Anheuser-Busch, Inc., St. Louis, Mo. 
NBAA Representative—Walter J. Wester- 


field, Pilot; Company operates DC-3. 

5. The Bristol Brass Corp., Bristol, Conn. 
NBAA  Representative—Charles F. Har- 
mon, Jr., Chief Pilot; Company operates 
Riley Twin-Navion 

6. Executive Aircraft Service, Inc., Dallas, 
Texas. NBAA _ Representative—b.  V. 
Emery, Pres. 

7. Gamble-Skogmo, Inc., Minneapolis, 
Minn. NBAA Representative—Donald L. 
Stimson, Chief Pilot; Company operates 
Lockheed Lodsetar 

8. Hiller Helicopter Sales, Chicago, Ill. 
NBAA Representative—Robert M. Bough- 
ton, Chief Pilot; Company operates 12-B 
helicopters, 

9. Robert Hewitt Associates, New York, 
New York. NBAA Representative—D. A. 
Peterson, V.P. 

10. Jones and Laughlin Steel Corp., Pitts- 
burgh, Pa. NBAA Representative—Charles 
E. Paul, Chief Pilot; Company operates 
Douglas Lockheed Lodestar 18 

1l. Koppers Company, Inc., Pittsburgh, 
Pa. NBAA Representative—Byron Q. Van 
Cott, Chief Pilot; Company operates Doug- 
las DC-3. 

12. Lamb Aviation, East Hamton, Long Is- 
land, New York. NBAA Representative 
—Mel Lamb, Pres. 

13. Melpar, Inc., Alexandria, Va. NBAA 
Representative—Ralph I. Cole, Staff Asst. 
14. Mellon National Bank and Trust Co., 
Pittsburgh, Pa. NBAA  Representative— 
Roy C. Weiland, Chief Pilot; Company 
operates Lockheed Lodestar 

15. Mesta Machine Co., Pittsburgh, Pa. 
NBAA  Representative—A. Litzenberger, 
Pilot; Company Operates Douglas A-26 
16. Riegel Textile Corp., New York, New 
York. NBAA Representative—William A. 
Crawford, Chief Pilot; Company operates 
Twin Beechcraft D18S 

17. Page Airways, Inc., Rochester, N. Y. 
NBAA Representative—Douglas W. Juston, 
Chief Pilot; Company operates Lockheed 
Lodestar, Beechcraft D18S, Beech Bo- 
nanza 

18. Pepsi-Cola Company, New York, New 
York, L. I. NBAA Representative—L. L. 
Moseley, Pilot; Company Operates Lock- 
heed Lodestar 18 

19. Petrolite Corporation, St. Louis, Mo. 
NBAA Representative—J. Robert Burrell, 
Chief Pilot; Company Operates Beech 50, 
Beech C-35, Beech A-35, Cessna 170 

20. Pittsburgh Plate Glass Co., Pittsburgh, 
Pa. NBAA Representative—C. E. Newton, 
Chief Pilot; Company Operates Douglas 
DC-3. 

21. The Pulitzer Publishing Company, St. 
Louis, Mo. NBAA Representative—John 
V. Matthews, Chief Pilot; Company oper- 
ates Douglas DC-3. 

22. Rea Magnet Wire Co., Inc. Ft. Wayne, 
Indiana. NBAA Representative—Raymond 
A. Wrisley, Chief Pilot; Company operates 
Aero Commander 

23. United States Aviation Underwriters, 
Inc., Chicago, Ill. NBAA Representative— 
James R. Graham; Company operates Ces- 
sna 170 

24. Walsh Construction Co., New York, 
New York, NBAA Representative—Fred 
M. Leslie, Chief Pilot; Company operates 
Lockheed Lodestar 

25. Westinghouse Electric Corp., Pitts- 
burgh, Pa. NBAA Representative—A. C. 
Korb, Chief Pilot; Company operates 
Lockheed Model 18 
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What about this new DC-7? 


How fast is it? The fastest piston-powered airliner in the world. 
Cruising speed 365 mph. Top speed 400 mph. It takes you non- 
stop from New York to Los Angeles in just 8 hours. The power 
comes from four turbo-compound engines which generate a total 
of 13,000 horsepower. 


What's it like inside? Luxurious and big. It seats 60 in air- 
conditioned comfort. With additional lounge space in the rear. 
The buffet can handle 72 complete meals and snack service. 
Cargo capacity: 13,980 Ibs. 


What kind of flight and radio equipment? Collins! Here’s 
a typical installation of Collins equipment in the fabulous new 
DC-7: two 51V Glide Slope Receivers, two 51R-3 Navigation 


Rack of Collins equipment in the new DC-7. 


Equipment that guides the big plane on cross Receivers, one 351 WOR accessory unit and a 37) VOR antenna 
country flying, leads it unerringly to, precise for dual ILS and Omni reception; the Collins 51R Receiver and 
instrument landings, provides dependab e con- : : : 

tact with ground stations at all times. 37R Antenna for VHF communications; the 18S Transceiver and 


180 K Antenna Tuning Unit for HF communications; Omni 
Bearing Selectors for dual RMI instrumentation . . . all Collins. 


First in service to commercial airlines ... 


COLLINS RADIO COMPANY 


Cedar Rapids, lowa 


Sixty passengers can board the DC-7 and travel 11 W. 42nd St., 1930 Hi-Line Drive, 2700 W. Olive Ave., 
in air-conditioned comfort non-stop from coast NEW YORK 36 DALLAS 2 BURBANK 
to coast ... in only 8 hours, 
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Channeled Flow of Traffic 


N.Y. to Washington Means 
Better Use of the Airspace 


The Washington office of the CAA 
has advised that to provide more effi- 
tient utilization of the airspace along 


the airways serving the two major 


erminal areas—New York and Wash- 
gton, a certain channeled flow of 
traffic is necessary. For the benefit of 
pilots filing flight plans IFR entirely 
if partially via these airways, it is 
useful to know that, regardless of 
weather conditions, IFR traffic be- 
tween New York and Washington will 
be cleared in accordance with the 
foutings and altitudes described. 

| Therefore, in order to avoid the 
‘sommon exverience of filing and 
planning flight according to one route 
innd then obtaining an ATC clearance 
via another route when at the end of 
the runway ready for take-off, con- 
4ideration should be given to the fol- 
(owing: 


‘Northbound 


Northbound traffic via Green Air- 
ways £5 will be cleared at odd alti- 
tudes beginning with 7,000 ft. and 
above. (Note: 8,000 and 5,000 ft. 
will normally be used for local traffic 
rossing beneath, i.e., Baltimore to At- 
antic City, or traffic detouring from 
mber 7 to Green 5 to get a lower 
Ititude passing the New York area 
than is possible on Amber 7.) 
_ Aircraft enroute to Idlewild 
| will be cleared via Green 5, Am- 
| brose direct to Scotland inter- 
| section, direct Idlewild. 
Aircraft enroute Newark and 
| Teterboro will be cleared via 
| Green 5 to Millville, Blue 20 to 

Philadelphia, Amber 7. 

Aircraft enroute to LaGuardia 

will be cleared via Green 5 to 
Coyle intersection, Amber 9 to 
_ Regan intersection, Green 3 to 
_ LaGuardia. 


_ Northbound traffic via Amber 7 will 
e cleared at 6,000 and above, all 
Ititudes to 12,000 ft. (Note: Stand- 
rd odd altitudes for direction of flight 
ill be used from 13,000 ft. up for 
raffic enroute over the New York 
rea, as to Hartford and Boston. And 
000 ft. reserved for traffic north- 
ound into Philadelphia. 

Aircraft enroute Newark and 
Teterboro via Amber 7, New 
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Brunswick direct Newark ILS 
Outer Marker, or via Newark LF 
Range and Newark Radar vector 
to Teterboro ILS. 

Aircraft enroute Idlewild via 
Amber- 7 Philadelphia, Red 3 
Freehold, Blue 18 Red Bank, 
Idlewild. 

Aircraft enroute LaGuardia 
via Amber 7 Philadelphia, Red 3 
Regan, Green 3. 


Northbound traffic via Red 77 out 
of Washington area at 7,000 and 


Communication 


above, all odd altitudes; reserving 
3,000 and 5,000 ft. for local traffic 
between Chesapeake Bay area and 
south Jersey points. 

Northbound aircraft via Red 29, 
Red 33 to Harrisburg, Reading and 
Allentown will normally be cleared 
via Red 29, Red 83 at 5,000 ft. and 
over; traffic to New York area at 8,000 
ft.; reserving 4,000 ft. for low-alti- 
tude control of Harrisburg to Phila- 
delphia, Baltimore and intermediate 
points traffic. 

(Continued on page 32) 
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Channeled Flow of Traffic 
N.Y. to Washington Means 


Better Use of the Airspace 
(Continued from page 31) 


Southbound 


Southbound traffic via Green 5 nor- 
mally will be cleared as far as An- 
drews at even altitudes of 4,000 ft. 
and above, then direct to Washington 
Airport; reserving 2,000 ft. for local 
traffic and crossing traffic enroute Bal- 
timore. (Note: Aircraft enroute be- 
yond Washington area will be cleared 
at 10,000 ft. and above on this route.) 

Southbound aircraft via Red 77, 
Millville to Richmond at or above 
8,000 ft. enroute beyond Richmond. 
Washington area traffic at even alti- 
tudes of 6,000 ft. and above; 4,000 
ft. reserved for local traffic in Chesa- 
peake Bay area. 

Southbound aircraft via Red 33 and 
Red 29, Allentown, Lancaster, West- 
minster, Ellicott City direct River- 
dale, Amber 7 to Washington, at 
6,000 to 7,000, 9,000 through 12,000 
ft., reserving 8,000 ft. and lower alti- 
tudes for northbound traffic. Balti- 
more traffic is cleared via Red 83 
and Red 20 to Relay intersection; 
Red 45 not being normally used for 
this purpose. Aircraft enroute beyond 
the Washington area on Red 33 may 
expect even alitudes at or above 10,- 
000 ft. via Herndon. 

In conclusion, aircraft requesting 
deviations from the foregoing will be 
subject to the density of traffic flow 
at the time. Obviously, weather and 
flight conditions conducive to easily 
attained “5 on top” altitudes will ex- 
pedite other routings. 


Second ILS Commissioned 
at Greater Pittsburgh 


For the present, an unusual situa- 
tion exists at the Greater Pittsburgh 
Airport. Two ILS systems are com- 
missioned, although the second lacks 
a glide path at this time. 

Caution is recommended to pilots 
planning ILS approaches in that the 
approved ILS approach procedure 
pertains to the system on 110.3 me 
serving Runway 82 (Identification: 
“PIT”) with compass locator on 201 
ke at the Outer Marker only. 

The second ILS system is on 109.7 
me, serves Runway 28, identifies 
“GPB”, and has no glide path. The 
Outer Marker Comlo is the Greater 
Pittsburgh radio beacon on 823 ke, 
“GRP,” 6.5 miles from the end of 
Runway 28. The Middle Marker 
Comlo is the Parkway radio beacon on 
3802 ke (“GMM”) .7 miles from the 
end of Runway 28. ; 

Unless the Approach Controller 
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Air-Aids 


AKRON, Ohio: LF range may 
be saved by lowering antennas 
(virtually right on airport), im- 
proving landing minimums. SE 
course to be realigned to 290° 
inbound, and NW course 110° 
inbound, 

ATLANTA, Ga: VOR commis- 
sioned on 117.6 mc (“ATL”) 
located 9.3 miles, bearing 017°, 
from VOR to airport. 
BRADFORD, Pa.: DME com- 
missioned, frequency paired 
with VOR on 114.4 me located 
approximately at same site as 
present LF radio beacon. 
DENVER, Col.: ILS system 
decommissioned on Runway 21 
and realigned with Runway 
26L. 

HUNTINGTON, W. Va.: Four- 
course LF range changed to 


BMH radio beacon on same. 


frequency. VHF Z-marker de- 
commissioned. 


PROVIDENCE, R. FE: ILS 


specifies approach to Runway 28, it 
should be assumed that the approved 
Runway 82 ILS is intended. This may 
change at any date, so a check with 
ATC is in order. While, for the time 
being, Runway 28-10 is frequently 
closed, when the installation is com- 
pleted, it probably will become the 
designated ILS approach with back 
course over the Clinton radio beacon. 

Coincidently, the ASR-2 Radar 
should be commissioned by now and 
the property problem for the center- 
line approach light system resolved, 
so that construction can proceed when 
funds permit. 

Of additional interest in the Pitts- 
burgh area is the swinging of the NE 
and SW courses of the PIT LF range 
to 224° and 44° respectively inbound 
toward the station. Concurrently, the 
Cecil, New Alexandria and Armagh 
VHF markers are being decommis- 
sioned, practically making Green Air- 
way 4 an ADF airway as far as the 
New Alexandria radio beacon, 


RTCA Committee Makes 


Plea for Radar Beacons 


For some, time now, in fact. since 
the end of World War II, civil avia- 
tion in the United States has been 
hampered by one of the least under- 
standable stumbling blocks to ultimate 
100% usage of the airways and air- 
space. Sincé 1946, civilian GCA (Air- 
port Surveillance and_ Precision 


Spotlight 


commissioned on 109.3 mec 
serving Runway 5R, _ ident. 
“PVD”. Glide slope commis- 
sioned, altitudes over OM and 
MM to be announced; freq. 332 
mc. LOM on 868 ke located 
6.17 miles and MM .64 miles 
from end of runway. 

ST. LOUIS, Mo.: New MHW 
radio beacon on 885 kc, identi- 
fication “LAQ,” located on back 
course of ILS 4.42 miles from 
approach end of Runway 6. 
WHEELING, W. Va.: LOM 
approach cancellation with 
change to MHW facility, de- 
spite commissioning of ILS on 
109.9 me, leaves Wheeling with 
VOR approach only, for the 
present. 

WILLOW RUN, Mich.: Radar 
Arrival Control will be pro- 
vided by Approach Control to 
aircraft enroute to both Willow 
Run and Wayne Major airports 
(Detroit) IFR. 


Approach Radar) has been undergo- 
ing rapid installation throughout the 
country; VOR (Visual Omnidirectional 
Range) has almost completely blank- 
eted the country; the hundreds of 
thousands of dollars and development 
man-hours spent on DME (Distance 
Measuring Equipment) is just begin- 
ning to bear fruit; all VHF (virtually 
free of atmospheric interference) com- 
munications is almost 100% accom- 
plished; and numerous other worthy 
objectives are being won or their vic- 
tory is in sight. 

But in the field of Radar, probably 
the greatest potential traffic control 
tool of them all, all operations are 
based almost entirely upon the cir- 
cumstances of coincidence. The pilot 
reports his estimated or computed po- 
sition over a radio fix, the radar 
operator observes a target there coin- 
cidently with the report. And for all 
practical operational purposes, identi-— 
fication upon which further separation 
from traffic will be based, is asswmed! 
Before any ex-GI experts shout “foul,” 
let me point out that the time-honored 
and time-consuming practice of ex- 
ecuting a lengthy series of identifying 
turns is definitely and properly out 
in the modern scheme of high-density 
IFR operations. 

Pilot- reports of estimated positions 
and heading are also used to “identify” 
aircraft and, because of the generally 
high navigational ability of most pilots 
operating in IFR conditions, few mis- 
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dentifications result from the obvious 
flects of unknown wind conditions, 
ven when heading and track have 
ittle similarity. Should an_ aircraft 
with which no contact has been made 
ppear on the scope simultaneously 
vith coincident position and track al- 
though possibly at a different altitude, 
only the subsequent development of 
tthe aircraft’s movements will reveal 
‘the error. 

Likewise, after take-off it is only the 
nowledge of the coincident take-off 
that identifies the target that appears 
11 the scope along the projection of 
tthe runway line. In some locations, 
i eee has resulted from the fact 
that aircraft from adjacent airports 
often pass over at high altitude un- 

eknown to the airport concerned un- 
til observed on the screen. Radar 
operators have had many tense mo- 
mments as a result of such incidents. 
nly when the area of supposed con- 
iflict lies within the scan of the Pre- 
feision Radar equipment so _ that 
altitude measurements can be made 
is assurance obtained that the target 
observed is or is not the aircraft it is 
supposed to represent. 
| Despite all this, the fact is that, 
‘because of the high calibre and effi- 
‘ciency of both pilots and radar con- 
‘rollers plus various technique of 
mploying old-fashioned methods of 
separation as additional precaution 
ith the inevitable delay penalties, 
few incidents involving radar mis- 
identification have occurred or ended 
unhappily. The sad fact is that, as 
with VHF DF, airborne radar beacons 
or identification purposes seem to be 
ravailable only to the military. Con- 
ceding the facts of life that maybe 
tthe military have properly the first 
reall on the production lines and that 
tthe military version is necessarily de- 
“signed primarily for military usage, 
lit seems that since “ex-GI” GCA 
yxequipment sufficed for the early post- 
‘war civilian activities, and many other 
tinstances of conversion to “civvies” 
helped the peacetime industry get 
rolling, radar transponders might also 
thave been released to the public mar- 
ket by now. 

_ Additionally, it would seem to be 
more urgent to have invested in faster 
development of a suitable civilian 
i “safety” beacon as the Radio 
Technical Commission for Aeronau- 
‘tics calls it in their report, for the full 
employment of CAA radar facilities 
rather than to give the greatest em- 
‘phasis to DME, worthy but only an 
improved method to replace “position- 
ing” technique still doing the job 
uite adequately, 

As RTCA points out, use of the 
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“Radar Safety” Beacon (the use of 
the terms “safety” should eliminate 
all question of its priority) offers 
three principal advantages: 

1. Improved reliability of the radar 
traffic control system. 

2. Positive identification of aircraft 
by use of coded replies. 

3. Faster movement of traffic due 
to closer separation intervals. 

Possibly a more important “safety” 
advantage is that radar beacon reflec- 
tions are receivable at distances and 
under weather conditions which ren- 
der ordinary aircraft targets impossible 
to see. 

Primary ground radar _ transmits 
pulse signals which reflect from air- 
craft as “echoes.” Only a small part 
of the energy of the original signal is 
reflected, however, and a very weak 
signal is returned to the ground equip- 
ment. Under adverse conditions, these 
weak signals can be absorbed in the 
atmosphere to such a degree that no 
usable reflection is received, or the 
signals are so weak they are lost 
among returns from moderate to 
heavy precipitation. 

In the secondary or beacon system, 
the ground signal “triggers” equip- 
ment in the airplane which transmits 
a reply pulse signal many times strong- 
er than an “eeho.” In addition, these 
replies may be coded to provide air- 
craft identification as desired by 
ground radar controllers. Although the 
number of such different coded re- 
plies is limited, it is highly adequate 
for the normal requirements of termi- 
nal radar control, since it is not neces- 
sary for a pilot to leave his equipment 
continuously transmitting but only to 
key it when and as requested by the 
ground controller. 

Coded replies by the beacon as- 
sure rapid, positive identification of 
aircraft upon entering the congested 
area and re-identification when con- 
tinuity of tracking has been lost tem- 
porarily due to merger with other 
targets as in a holding pattern, fading 
in a “blind” spot or temporary outage 
of equipment. It might well eliminate 
both the “blind” spot factor and _tar- 
gets lost in precipitation. Closer sepa- 
ration intervals of aircraft attain faster 
movement of all traffic, which lessens 
congestion, and provide more efficient 
utilization of the airspace and the air- 
port runways. It can operate at ranges 
up to 225 miles and altitudes above 
60,000 feet, with continuous tracking 
up to within one mile of the ground 
transmitter, and it can key up to 10 
different replies. Weight and cost 
should not exceed that of Distance 
Measuring Equipment and could be 
less. But—when? 
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NOW... pilots of me- 


dium and small type military 
planes, as well as private and 
executive aircraft, can have 
the safety and reassurance of 
OMNI reception. Compact, 
static-free and dependable, 
the Type 15-D gives you a 
visual signal to follow, no 
matter what your bearing may 
be to or from an omni station. 
Also provides use of both 
visual-aural ranges and am- 
plitude runway localizers. 
Simultaneous voice feature 
included, and GCA voice re- 
ception. Tunable receiver to 
select any VHF aircraft fre- 
quency in band 108 to 135 
mc. CAA Type Certificated. 
Thousands in service. Get 
the details. 


Dependable Airborne 
Electronic Equipment 
Since 1928 


Aircraft Radio Corporation 


BOONTON NEW JERSEY 
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NOW LEAR HAS 
GREAT OMNIS 


IF YOU CHOOSE to fly the omni ranges with 
the needle presentation, the Lear OmniMeter 
is the easiest, accurate, and efficient way to do 
it. On the other hand, if you like the graphic 
simplicity of a picture presentation, you will 
want the Lear Omniscope. Either system—Lear 
OmniMeter or Lear Omniscope—can be add- 
ed to your present Lear VHF system—or to 
any one of Lear’s 12 different building block 
VHF combinations. You can, for example, 
have a tunable VHF receiver, crystal con- 
trolled VHF transmitter, low frequency and 
marker beacon receiver, Omni, VAR, and ILS— 
all in one compact, light-weight installation. 

Specify Lear in your next plane. Have a 
complete Lear radio and omnirange naviga- 
tion system installed at the factory before you 
take delivery. Lear is standard on many of the 


popular business planes. 


2, LEAR INC. 


11916 W. PICO BLVD., LOS ANGELES 64, CALIF. 


Exp. Distrib. LEAR INTERNATIONAL EXPORT CORP. 
9 EAST 45TH STREET, NEW YORK 17, NEW YORK 


LC-7 


OMNIMETER® 


(needle presentation) 


This is the new Lear three-in-one 
omni designed for pilots who 
prefer to “‘fly the needle.” In one 
compact instrument, it combines 
the left-right deviation needle, 
the to-from meter, and a 360° 
course selector. A precision in- 
strument throughout, built to air 
line standards of accuracy and 
ruggedness, but engineered to re- 
quire a minimum of cockpit space. 


OMNISCOPE® 


(picture presentation) 


Preferred hy thousands of pilots 
because it is entirely automatic. 
“The Lear Omniscope presenta- 
tion,” says Leighton Collins, 
editor of AIR FACTS, “throws out 
all the mental juggling. It tells 
you your bearing. You don’t think. 
You just tune in the station and 
hit the navigational jackpot.” 
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ASPLOT OR ATRY HISTORY 


The U.S. Navy tracks aircraft on a transparent board 
as radar reports their positions. Plot the most famous 
Navy and Marine fighter planes as reported by history, 
and Grumman aircraft fill the board. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETH PAGE ° LONG ISLAND ° NEW YORK 


MERA OB UILDERS ALSO OF THE ALBATROSS TRIPHIBIAN AND S2Fo1 SUB-eKILLER 
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Douglas DC-7 


(Continued from page 11) 


provide as good a control of cockpit 
temperature as is desired. 

Speed Brake: From the pilot’s stand- 
point, one of the most unique features of 
the DC-7 is the addition of a speed brake 
which can be used to reduce aircraft for- 
ward speed and/or increase rate of de- 
scent. Means have been provided to permit 
dropping the main gear at speeds up to 
260 knots (226 mph). This is accomplished 
by operating a simple lever conveniently 
located in the cockpit. The speed brake is 
very effective in slowing the aircraft down 
to the speed where wing flaps and nose 
gear may be lowered. It will also be very 
effective as a safety device which can be 
used for emergency descents and for re- 
ducing aircraft forward speed when turbu- 
lent weather conditions are encountered. 

Instrument Electrical System: All 


reliability of wing, airfoil and cabin heat- 
ers has been improved through the use of 
dual ignition, rather than using one igni- 
tion system as a standby as was done on 
DC-6 aircraft. This has already proved ef- 
fective in eliminating altitude blow-outs up 
to 30,000 ft. 

Plenum chambers have been added to 
the common cabin supercharger and _ air- 
foil heater air inlets in the wing leading 
edge. These have proved successful in 
preventing snow blockage, which occurred 
in rare cases on DC-6 aircraft. The plenum 
chambers are heated by hot air from the 
airfoil anti-icing system. Plenum-chamber 
drains are provided and electrically heated. 

Carburetor Preheat System: The al- 
ternate air system takes air from a flush 
scoop on top of the conventional car- 
buretor ram air inlet scoop. Alternate air 
passes through a plenum chamber before 
entering the carburetor. Ram recovery of 
the alternate air system is less than ex- 


FIGURE 1—Comparison of engine power and fuel consumption is shown in this Wright chart 
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throttles, reversing has actually been made 
easier. Because of the more positive nature 
of the lock, spring detent loads have been 
reduced, thus decreasing throttle loads go- 
ing into and coming out of reverse. Net 
result is that reversing is made easier and 
is now under the pilot’s direct control. 

The mechanics of the lock are simply 
arranged so that movement of any throttle 
into the forward-thrust range automatically 
locks that throttle, preventing it from go- 
ing back into reverse until the lock is un- 
locked by the pilot. The throttles must be 
at forward idle in order to unlock the 
throttles to get into reverse. 

Cockpit Arrangement: As the cock- 
pit photo shows, instrument panel and 
control layout is as nearly identical to the 
DC-6 as possible. This maintains cockpit 
standardization between all American Air- 
lines DC-6 and DC-7 type aircraft. The 
only changes which have been made are 
those logically required by the addition 
of new systems or new instrumentation. 
There are no major differences, we believe, 
in control arrangement, instrument-panel 
layout or aircraft systems which might 
cause confusion in changing back and 


Turbo 
Compounded 


forth between DC-6 and DC-7 aircraft. 


Cylinder | Uncompounded | Turbo-Compound 
The photograph shows the new speed 
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flight instruments operate from 115V AC 
normally supplied by two electrically driven 
inverters. This improves instrument relia- 
bility and simplifies the instrument elec- 
trical system by eliminating step-down 
transformers. 

An emergency instrument electrical sys- 
tem is provided by a battery-driven in- 
verter which will supply all flight 
instruments and one VOR communications 
receiver, or by two engine-driven alterna- 
tors either of which can supply all flight 
instruments. These improvements to the 
instrument electrical system have made it 
possible to delete the entire standby 
vacuum instrument system and _ engine- 
driven vacuum pumps. 

Flight panel instrument arrangement is 
nearly identical to that on the American 
Airlines DC-6. The Bendix RMI is now 
used as a primary direction indicator. A 
natural blue background for the gyro hori- 
zon has been added. The use of a blue 
background is not new, but has received 
much favorable comment from pilots who 
have flown with this instrument. It should 
do much to eliminate the monotony of the 
all-black instruments. 

Airfoil and Cabin Heaters: Altitude 


pected. Even so, further means for improy- 
ing ram recovery are being investigated. 

Engine Fire Detection: The engines 
and nacelles are equipped with a dual 
Walter Kidde continuous element fire-de- 
tection system. This system gives more 
complete coverage than heretofore. 

Brakes: Wheel brakes have compara- 
tively higher energy absorption than pre- 
vious aircraft, and pilots will notice the 
lighter pedal forces which give better 
“feel” as well as provide a noticeably more 
powerful brake. Experience to date has 
not indicated that this brake will result 
in more tire wear through skidding, al- 
though it might be expected. Heat dis- 
sipation is expected to be more critical 
because of the submerged brake disc in- 
stallation. 

Reverse Throttle Lock: A_ simple 
manually operated lock, convenient to 


“both pilots, has been installed to prevent 


inadvertent movement of the throttles into 
reverse-thrust range. The installation per- 
mits removal of the electrically actuated 
lock used on DC-6 series aircraft. Although 
this manual lock, or sequence gate as it 
is sometimes called, requires an additional 
hand movement by the pilot to unlock the 


FIGURE 2—Chart shows increased operating weight. Empty operating weight is 70,600 lbs. 
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tween the first officer’s throttles and the 
propeller control selector box. Immediate- 
ly below and aft of the propeller selector 
box is the bar for unlocking the throttles 
for reverse-thrust operation. Not shown 
in the photograph are the engine blower 
shift controls which are located on the 
forward side of the pedestal between the 
fuel selector and fuel cross-feed controls. 
These replace the convenient blower con- 
trol switches used on the DC-6’s. While 
there are, perhaps, advantages in having 
mechanically actuated blower shift con- 
trols, it does not seem warranted, both from 
a cockpit standardization standpoint and 
in view of the necessity to locate them in 
the somewhat cramped quarters. 

The Freon system is controlled by a 
single On-Off switch conveniently located 
adjacent to the expansion turbine switch, 
thus keeping both cooling control switches 
together in the cockpit. 

Basic flight instrument panel arrange- 
ment is identical to that used on Ameri- 
can’s DC-6 type aircraft. The Bendix RMI, 
which is used as a primary direction indi- 
cator, permits elimination of one instru- 
ment and makes for better instrument 
grouping. A Mach airspeed indicator pro- 
vides a continuous indication of both ac- 
tual indicated airspeed and the maximum 
airspeed at which the airplane should be 
flown. 

Both red and white cockpit lighting are 
retained on the DC-7. There are still small 
shadows on the instrument panel from 
fire extineuisher selector valve handles and 
the air brake control handle, but this con- 
dition is being improved on later model 
DC-6B and DC-7 aircraft. Improvements 
are also being made in the lighting of the 
overhead panel and pedestal even though 
lighting is quite good now. 

The Sperry A-12 electronic autopilot 
with approach coupler is installed in 
American Airline’s long-range aircraft. The 
DC-7 also utilizes both Collins and Bendix 
radio equipment. 

(Continued on page 38) 
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Your Best Week-end Flight 
Plan for February 


Fly to a week-end of winter sports at the 
new Reno Ski Bowl. Two double-chair 
lifts, highest on the West Coast, rise to 
9650 feet to overlook Lake Tahoe. Plan 
to land at Reno’s Hubbard Field, or at 
Reno Sky Ranch near Sparks, for quality 
Standard aviation products and service. 


Freight-carrying seaplanes land on a glacier! 


Mountain-top iceport! A snow-covered glacier in the Can- 


-adian mountains 100 miles east of Ketchikan, Alaska, serves 


as a landing field for three light seaplanes that fly in all equip- 
ment and supplies to a mine in the wilderness. Operated by 
Kenmore Air Harbor, Seattle, the planes have carried diesel 
engines, railroad cars, a locomotive, dynamite, and tons of 


Standard Oil products. 


“Flying a loaded Norseman over north-country mountains 
and landing on hard glacier snow calls for plenty of caution,” 
say Bob Munro, owner, and Bill Fisk, Chief Pilot. “In such 


rugged country, we have to be sure that engines always give 
top performance every minute of every flight. New RPM 
Aviation Oil is used, and our engines work perfectly under 
heavy loads and adverse flight conditions.” 

New “RPM” contains special compounds that prevent pre- 
ignition sometimes caused by ordinary oils. These compounds 
clean out sludge, keep engines cool under heavy loads. 
“We also use Chevron 80/87 Aviation Gasoline,’ continues 
Bill Fisk. ‘“‘We often need extra power and it gives us a big 
reserve in flight, yet we can lean down for economy.” 


T.M’S''RPM’’, ‘‘CHEVRON,’” R=G.U.S. PAT.OFF. 


TIP OF THE MONTH 


A careful pilot doesn’t depend on accumv- 
lated snow blowing off during take-off. It’s 
wise to brush it off —there’s often a coat of 


ice beneath. 
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Carburetor Preheat Controls: The 
function of the carburetor heat control has 
been revised to utilize the alternate air 
source. In the full Down position cold 
“ram” air is supplied to the carburetor, 
Moving the handle up to the mid-position 
supplies air to the carburetor through the 
alternate air inlet scoop. Further move- 
ment of the control toward the hot posi- 
tion mixes hot air with ambient air from 
the alternate air scoop. Two different air 
doors are actuated by a single control to 
obtain this sequence of operation, and 
this has resulted in control handle loads 
considerably higher than on the DC-6 
aircraft between the ram and _ alternate 
positions. Handle loads have been measured 
as high as 40 lbs in this range. In the pre- 
heat range, however, loads are more linear 
and are comparable to the DC-6. 


Performance 


Minor refinements in flight controls 
make the DC-7 “feel” like a DC-6, but 
flying qualities are slightly improved. 

Rudder pedal control forces have been 
reduced through a reduction in the spring 
preload of the rudder tab. This makes for 
easier control of the airplane with an 
engine out, a force of approximately 150 
lbs being required under the most critical 
engine-out condition. Spring trim for di- 
rectional (trim) control is adequate under 
the most critical engine-out conditions. 
More turns of the trim control wheel are 
required, however, to trim under these con- 
ditions than on previous models. Rudder 
buffeting is quite noticeable at slow speeds 
with an engine out when full rudder de- 
flection is used. This can be overcome 
somewhat by slightly raising the wing on 
the side of the dead engine in favor of 
less rudder deflection. 

A substantial improvement in aileron 
control has been accomplished by reducing 
wheel throw to 90°. Aileron tab link 
ratios were modified accordingly to keep 
wheel forces comparable to the DC-6 al- 
though they are slightly higher. The reduc- 
tion in wheel throw gives much better and 
easier “one-hand” lateral control. Aileron 
centering is positive at all speeds. This all 
results in an airplane which appears to 
have much improved aileron control under 
all conditions. Rates of roll of 20° per 
second are available and with only one 
hand on the control wheel. 

Aileron trim is accomplished through a 
direct control trim tab. The better center- 
ing on the DC-7 increases the “apparent” 
lateral stability. A slight buffeting of the 
aileron is noted when full deflection is 
applied at moderate speeds. This condi- 
tion, however, is almost never encountered 
during normal airline maneuvering. 

The result of a lighter rudder is most 
noticeable under normal flight conditions 
for small rudder deflections. The 90° 
wheel throw of the ailerons and the lighter 
rudder force result in a nicer flying plane. 

Elevator control is essentially the same 
as on DC-6B aircraft. Elevator Stick force 
is in the neighborhood of 55 lbs per “G” 
at forward cg and 34 per “G” at aft cg. 
Static Stability at aft cg has been made 
slightly more positive. Elevator Stick forces 
at forward cg increase steadily while slow- 
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CHART 3 


ing down for landing, but drop off sharply 
at about flare-out speed. This condition 
is not normally considered desirable al- 
though one can become accustomed to it. 
The Douglas Aerodynamics group has, 
as usual, hit cruise speed estimates right 
on the nose. Preliminary checks of cruising 
speed indicate that the actual speeds have 
almost met Douglas’ speed estimates. Chart 
3 reflects Douglas’ estimated level-flight 
speed, but has been adjusted by American 
to reflect actual critical altitudes. 
Take-off distances (Fig. 3) are shorter 
than Douglas predictions. Landing dis- 
tances fall within guarantees. From this 
it can be seen that performance of the 
DC-7 has met nearly all expectations. 
Critical engine failure speeds on the 
ground have been established on the basis 


of directional control with use of rudder 
alone. A minimum control speed on the 
ground of 95 knots (82 mph) establishes - 
a minimum critical engine-failure speed 
for gross weights below 100,000 Ibs. 

The addition of a speed brake gives 
better control over descents (Chart 4). It 
also provides a means for slowing down 
the aircraft from high cruising descent to 
normal approach speeds. This permits 
higher cruise airspeeds during descent, 
when atmospheric conditions permit, or 
permits holding cruise altitude until closer 
to destination and then making a more 
rapid descent at lower airspeed. 

Higher gross weights, higher wing load- 
ing and lower power loads have resulted 
in improved take-off climb performance. 

(Continued on page 40) 
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New lightweight material, easy to de-ice, 


roblem, in airborne radar, to house 
lastruments in a material which is easy 
ho de-ice. Electro-thermal methods won’t 
9. They affect the radar signal. 

Douglas solves the problem with a 
kew material, easy to de-ice. Rods of 
‘xtruded wax are wrapped in fibre glass 


y 


protects radar instruments 


without distorting the radar signal 


Douglas “RADOME” 


tape, impregnated with polyester resin. 
With multiple layers, Douglas builds the 
correct aerodynamic shape, then cures 
the resin at low temperature, and “sets” 
it under pressure. Next the temperature 
is raised and the wax melts away, leaving 
hollow passages through which hot air 


can be forced. No metal. No electricity. 
No distorted radar signals. 

Discovery of a better way to house 
radar is further proof of Douglas leader- 
ship in aviation. Light, tough Radome 
expresses a basic Douglas philosophy— 
farther and faster with a bigger payload. 


Enlist to fly in the U.S. Air Force 


Depend on D OUGLAS 
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(Continued from page 38) 


Rates of climb with an engine out are 
very impressive (see charts, page 11). 
Flight demonstrations at maximum gross 
weight, cutting an engine during take-off, 
verify these impressions. 

While the DC-7 was being designed and 
built and even more recently, it has been 
said that this would be the last of the 
piston-engine aircraft. Next will come tur- 
boprops or turbojets. With the first DC-7 
schedules having been barely inaugurated, 
there is already talk of improvements in 
this airplane and engine. Anticipation of 
future improvements in the turbo-com- 
pound engine could appreciably increase 
the cruising speed of the DC-7. Should 
this become a reality, perhaps the same 
will be said of the turbo-compound engine 
that is being said of radio with regards to 


TV—‘“the (piston engine) funeral has 
been postponed”. apt. 
Suppliers to DC-7 
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Ask the men with the most experience 


°k John B. Rintoul 


Chief Pilot, E. R. Squibb & Sons, Division of Mathieson Chemical Corp., 
New York City 


6c 
I 


n 12,000 hours of flying, I’ve learned to look first for 
consistent, country-wide quality in aviation products,” 
says Mr. Rintoul. 


“The Squibb Company’s DC-3 has a busy schedule, cov- 
ering the United States, Cuba, Mexico and Canada. So 
you can appreciate how fussy we are about smooth, safe 
performance and efficient maintenance, 


“That’s why, for the last seven years, we’ve been a steady 
user of Gulf Aviation Products.”’ 


Chief Pilot Rintoul with the DC-3 owned by E. R. Squibb & Sons, 
a leading manufacturer of pharmaceutical products. 


. 


For radial engines, or where 
a detergent oil is not desired 


Gulf Aircraft Engine Oil, Series-R, is 
a top-quality, non-detergent, straight 
mineral lubricating oil—approved by 
Pratt & Whitney and other radial en- “Refinery clean’’ because it’s Micronic Filtered 
gine manufacturers for all types of serv- 
ice. It retards sludge and carbon for- 
mation and retains its body at high 
operating temperatures. 


You can’t buy finer quality. And new Gulf assures you 
of ‘‘refinery-clean”’ fuel, thanks to the advanced Mi- 
cronic Filters on Gulf Aviation Gasoline dispensing 
equipment. . 


For horizontally opposed 
and Ranger in-line engines GULF OIL CORPORATION ¢ GULF REFINING COMPANY 


Gulfpride Aviation Oil, Series-D, is the 
world’s finest detergent-dispersant avi- 


AVIATION er Mee tee 
ents at ation oil. It minimizes ring- and valve- 


nes! 


sticking, oil consumption, oil-screen 
clogging and plug-fouling. Users of this 
great oil have actually increased periods 
between engine overhauls by as much AVIATION PRODUCTS 
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Stop-Distance... 
(Continued from page 19) 


ways to alter the decelerating force: 1) 
Increase the coefficient of friction—which 
is ruled out since it is largely determined 
by runway surface, or 2) increase the 
proportion of weight on the wheels. The 
latter is under pilot control and is the 
method that assures the greatest reduction 
in stopping distance. 

Figure 4 (right) lists the coefficient 
of friction of several typical runway sur- 
faces. The chart is not complete, but offers 
a clear indication of the braking to be 
expected, 

Relatively high landing speeds do not 
punish the pilot as much as might be 
expected provided he uses the optimum 
landing technique represented, for exam- 
ple, by the dashed lines in Figure 2. Of 
course, the slowest touch-on speed possi- 
ble is always the best procedure, but the 
faster touch-down speeds are frequently 
ferced on the pilot under low-approach 
conditions. The graph does indicate, with 
the low-friction dashed line, that the 
lower the coefficient the more severe the 
penalty of an increase in touch-on speed, 
even though optimum landing technique 
is followed. Unfortunately, the higher 
landing speeds are associated with the 
kind of weather that usually messes up 
the runways and cuts the coefficient of 
friction. 

Figure 3 (page 19) takes a DC-3 and 
illustrates the effect of different pilot tech- 
niques on the same runway surface. Note 
the difference between lifting the tail to 
level flight and just leaving it two feet off 
the ground. 

A DC-3 can be landed shorter more often 
by the average pilot with a main-wheels 
landing instead of a three-point for the 
simple reason that it is easier to spot the 
plane on the near-end of the runway. Of 
course, as the chart proves, the three- 
pointer is mathematically preferred be- 
cause it is the slowest. But it requires 


Electronics 
(Continued from page 23) 


and hence complexity, will have to increase 
in proportion to the rate of increase of 
speed and altitude. 

World War II saw the first application 
of complex electronic gear to the air battle 
(as well as to sea and Jand warfare). The 
introduction of radar to extend human 
capabilities in detection and ranging for 
fire control and bombing was certainly a 
milestone both in the military and in the 
electronic industry. While it is undoubtedly 
true that this development contributed 
greatly to the achievement of mastery over 
the enemy, it is also true that specific 
results fell far short of the goals envisaged 
by the designer and manufacturer of this 
equipment. There are two basic reasons for 
this lack of effectiveness—unreliability and 
complexity of operation. 

In retrospect, it is apparent that this 
unreliability was inevitable considering the 
astonishingly short period given to devel- 
opment and design. But the greatest reason 
for its unreliability was the revolutionary 
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a fine hand at the controls to prevent 
floating past valuable runway distance as 
you feel for the ground. 

The table (Fig. 5), computed by Capt. 
Feazel, shows the weight increase on the 
wheels by changing the angle of attack 
and retracting the flaps. 

Such factors as runway down-slope and 
tail wind are not as critical as might be 
surmised. In both cases the main difficulty 
lies in the length of runway that may 


be flown over before wheel contact is 
established. As to air density, the net 
effect of a reduction in this variable is a 
slight increase in landing roll. Center of 
gravity has little effect if the cg is within 
authorized limits. 

In closing, it should be mentioned that 
all of the preceding holds true eyen when 
an aircraft is equipped with reversible 
propellers. Reversible props are merely 
an auxiliary stopping force. + 


DC-3 AT 24,400 POUNDS 
Weight on Gear, Pounds 


3-Point Attitude 
Fiaps Down 


0 

0 
7,300 
13,450 


Level Attitude Gain 
Flaps Up 
18,490 
20,070 
21,380 
22,468 


18,490 
13,870 
9,670 
6,188 


CONNIE AT 85,000 POUNDS 


Weight on Gear, Pounds 


Nose Wheel Off 
100% Flaps 
0 
0 
16,300 
32,500 


Nose Wheel on 
T.O. Flaps 
32,300 
42,300 
51,300 
63,200 


FIGURE 5 


nature of the impact of such complex gear, 
introduced in such a short time, upon the 
maintenance organizations of the services. 
This was like asking a building construc- 
tion electrician to repair a television set 
and withholding the circuit diagram. Look- 
ing back, it seems a wonder that any 
effectiveness was achieved at all, and much 
credit must be given to the electronics 
industry and to the spirit of cooperation 
and the understanding of its technical 
representatives in the field. 

The other reason was termed “complex- 
ity of operation”. It will be shown that 
this is an entirely different thing than 
circuit complexity and this is very im- 
portant. Complexity of operation brings in 
the human who uses the equipment. The 
electronic equipment used in the Air Force 
in World War II simply required of the 
user so many parallel actions and this at 
a time of great emotional strain, being 
under attack, that his ability to reason and 
rationalize was destroyed. The result was 
a great plague of gross errors in the case 
of bombing which was difficult for the 
designer of the equipment to understand 


or explain. These gross errors were the 
result of the operator actually forgetting 
to perform some important calculation, or 
actually making an erroneous calculation, 
or failing to apply reason to a sudden turn 
of events. 

In the developmental evolution of Air 
Force electronic equipment during and 
immediately following World War II, anal- 
ysis clearly showed what the limitations of 
the user were. An important decision had 
to be made. This decision was to accept 
the limitation of the human and te stay 
within these limitations by complex in- 
strumentation which accomplished many of 
the tasks and computations automatically. 
The aim was to achieve maximum utiliza- 
tion of the reasoning capability of the 
human, which cannot be instrumented, by 
removing the confusion factor caused by 
overloading him. The penalties to be in- 
curred by circuit complexity in the form 
of unreliability and difficult maintenance 
were clearly understood and considered in 
the decision. 

There seems to exist a certain amount 

(Continued on page 44) 
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More and more of today’s smart business- 
men are flying their own or company planes. 
They’ve taken to the air because they have 
to go places — with a speed and convenience 
entirely free of schedules. 


For quality and service you can depend on 
Esso Aviation Products —chosen by many 
leading airlines and aircraft and engine 
builders. | 


There are over 600 Esso Dealer Airports 
ready to serve your private or company plane 
with a dependable line of high quality Esso 
Aviation fuels and lubricants. Products proved 
by over 44 years of actual flying. 


For extra convenience take along an Esso 


1954 


THE PIPER APACHE 


Credit Card. You and your company can 
charge lubrication, tire and battery services, 
landing fees, over-night storage in transit and 


minor emergency repairs. 


Look for the famous Esso Wings for qual- 
ity, service and convenience. 


SOLD IN: Maine, N. H., Vt., Mass., R. |., Conn., N. ¥., N. J., 
Penna., Ohio, Del., Md., D. C., Va., W. Va., Ky., N. C., S. C., 
Ga., Fla., Ala., Miss., Tenn., Ark., La., Texas. 
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Electronics 
(Continued from page 42) 


of confusion between the terms circuit 
complexity, operating complexity and re- 
liability. It is obvious that circuit com- 
plexity and reliability are basic problems 
facing the equipment designer. The prob- 
lem is to accept the fact that circuit com- 
plexity is necessary and to go about the 
business of achieving reliability in spite of 
complexity. A certain amount of introspec- 
tion can convince one that in the eyes of 
the user circuit complexity and unreliabili- 
ty are synonymous. Ii a black box per- 
forms its function day after day, never 
requiring disassembly or attention, to the 
user it is a simple gadget regardless of the 
wondrous jumble of tubes, capacitors, re- 
sistors and whatnot which may be hidden 
inside. The goal of the designer, then, is 
to make the user believe that a complex 
equipment is really simple. We have ex- 
amples of this in our homes. Almost every 
home in the country has a telephone. To 
millions of persons this is assuredly a 
simple device, since it seldom if ever fails 
and is easy to operate. To those who 
spent thousands of hours designing, testing, 
redesigning and retesting to achieve this 
almost perfect reliability, it was hardly a 
simple task, nor is the welter of electronic 
instruments in the modern automatic ex- 
change to be considered simple. The tele- 
phone system, incidentally, also illustrates 
to some extent the earlier contention that 
from the system standpoint, in both the 
economical and accuracy aspects, optimum 
utilization should be made of the human 
being and electronic instrumentation. The 
telephone system still utilizes people to 
apply reasoning power to sort out the 
weird questions which we can pose from 
the other end of the line, but has removed 
from the human the mechancial tasks of 
making proper connections to connect us 
to the right party. There are many other 
examples in daily life which need not be 
mentioned here. 

An attempt will now be made to demon- 
strate by means of some simple curves that 
the decision to try to achieve proper bal- 
ance between human and instrumentation, 
at the cost of circuit complexity, was a 
most wise choice on the part of the Air 
Force. 

Figure I contains five curves based on 
factual data concerning one particular type 
of Air Force Weapon system. Because of 
this factual nature, the figure is lacking 
in a quantitative sense, since these data 
are classified information. Nevertheless, 
much can be learned from a study of these 
curves. The curve entitled “Instrument 
Accuracy” is included because precision 
of computational accuracy does have a 
bearing on complexity and reliability, and 
the disparity between instrumental and 
operational accuracy is explained by the 
other three curves. It should be noted that 
a high order of instrumental accuracy was 
available even at the beginning of World 
War IJ. However, the disparity between 
this and actual operational accuracy was 
enormous because of the large demands 
upon the human at the wrong time. 

Introduction of radar increased the op- 
erator’s capability but complicated his task 
to a great degree so we have the “opera- 
tor’s task” curve rising to a broad peak 


Aa 


around 1944, with a corresponding de- 
gradation in the “operational reliability” 
curve. “Instrument Accuracy” was also de- 
graded because of the coarser nature of 
the radar data inputs and of the lesser 
accuracy of the electronic solution vs. the 
previous mechanical computation. These 
curves improved slightly between 1944 and 
1946 which reflects an increasing capability 
in maintenance and adjustment and an 
admirable support of the Air Force by the 
electronics industry. 

The first radical change in these curves 
coincides with the introduction of the new 
equipment designed to best use the human 
operator. The “operator’s task” curve goes 
rapidly from complex to relatively easy, 
and at the same time the “operational re- 
liability” curve rapidly falls into a danger- 
ously low level. The double low spot in the 
“operational reliability” curve resulted 
from the introduction, about a year apart, 
of two different configurations of this new 
concept, the second more elaborate in 
capability and complexity than the first. 
The climb back to respectibility of the 
“reliability” curve was achieved by an 
agonizing and very expensive “bootstrap” 
operation in which basic mistakes of in- 


stallation which adversely affected the. 


equipment environment were corrected, the 
usual two-year gap between engineering 
knowledge of deficiency and actual pro- 
duction line quality was overcome, and 
the capability of the using organization 
made a surprising improvement. This was 
a period during which the Air Force was 
learning to live with circuit complexity. 
That this was possible is demonstrated by 
the rapid rise of the “reliability” curve 
during the period 1949-1953. 

The “complexity” curve is a rather arbi- 
trary one, since this is hard to measure 
in chart numbers. It does illustrate the 
revolutionary nature of what took place 
between 1942 and 1948. 

The significant thing about this figure 
is, of course, the “operational accuracy” 
curve. The fact that it shows a steady rise 
during all the gyrations of the other curves 
is a thing of tremendous importance to 
the nation and, it is believed, proves that 
the decision in favor of circuit complexity 
was a sound one. 

The fact remains, unfortunately, that 
reliability is at present far from accept- 
able, and while learning to live with elec- 
tronic equipment complexity we have 
continuously had present that ugly un- 
wanted bed-fellow “unreliability”. We 
know, now, that we have capability, but 
for it we are paying far too high a price 
in maintenance, attrition and mission fail- 
ures. The challenge obviously is to learn 
how to build reliability into complex elec- 
tronic equipment. The Air Force has not 
the slightest doubt that the electronics 
industry will be able to achieve this. We 
are, of course, interested in how soon, not 
only because of cost considerations, but 
also because the quality of the nation’s 
security is inextricably involved. 

The Air Force technical personnel have 
recently come to recognize that the only 
way to achieve a position where our cus- 
tomers, the operating Air Forces, can be 
led to believe that complex electronic 
equipment is in fact simple and reliable 
is by approaching the problem from the 
complete “systems” viewpoint. This is how 


a “simple” black rubber telephone instru- 
ment was achieved. A modern weapon sys- 
tem is an extremely complicated thing and 
the problems of inadequate technical ad- 
ministration of such a project are enough 
to stagger the imagination. The galaxy of 
specialized talent which must work to- 
gether on such a project includes rep- 
resentation from all fields of the 
aerodynamic, mechanical, optical, geodetic 
and electronic arts, as well as human re- 
sources research, basic materials research, 
aeromedical research, not to mention the 
basic military sciences. The Air Forces 
technical administration is keenly and 
humbly aware of the enormity of the task 
and looks to the industry for a large meas- 
ure of the necessary aid. 

The author believes that it is in systems 
engineering in complex electronics systems 
work that the real challenge to the present 
day young engineer lies. It is work that 
does not appeal to the type of person who 
desires to specialize and acquire a great 
store of knowledge about some distinct and 
unique portion of the field. Nor does it 
continue for long to appeal to the type of 
individual who likes his days to be serene 
and his nights untroubled. It is difficult 
work, but unbelievably rewarding in the 
sense of real accomplishment and service. 
The young man who is fortunate enough 
to get in on the conception of a systems 
project, and can stay with it through the 
many years required for development of 
such a project, emerges with a mature 
sense of his own capabilities and is usually 
then equipped to engage in technical ad- 
ministration work. Systems engineering 
work is the most broadening of any phase 
of the profession and is a liberal education 
in itself. 

In general, the Air Force has enjoyed 
the best of relations with the electronics 
industry, and is deeply appreciative of the 
spirit of understanding and cooperation 
that has existed. Air warfare is young and 
dynamic, and consequently subject to con- 
tinuing change based on experience and 
technological advancement. Its technical 
programs are full of unique problems— 
unique because the environment in which 
airborne electronic equipment “lives” is 
certainly unique, and this is one of the 
most difficult problems to overcome in the 
struggle to achieve reliability in spite of 
complexity. These special problems are of 
the type which require the most thorough 
cooperation between the industry and the 
military departments. 

In summary: 

1. Modern military equipment, to achieve 
the most precise solution to dynamic. 
problems, must rely on complex in- 
strumentation to permit optimum use 
of the human being. 

2. To the user, complexity of itself is 
of no real significance except as it 
affects reliability. 

3. The “systems” concept in engineering 
administration and technical control 
is essential to insure success in 
achieving reliability. 

4, Systems engineering is the new 
frontier in the engineering profession. 

5. Our goal must be to achieve reliabili- 
ty in spite of complexity. ey 

This article is an adaptation of a paper 
presented by Mr. Nordlund to American 
Institute of Electrical Engineers—Ed. 
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ALL-METAL...RIGHT PRICE 


p» All-Metal Cessna 170 
| Offers Lowest Upkeep 
Cost—World’s Safest, 
Smoothest Landing Gear 
For Only $8295 


Now, every business pilot can afford to own 
» big, roomy all-metal airplane! For in the 
essna 170, you get the strength and safety 
be all-metal construction for only $8295— 
’s the only all-metal airplane in the low- 
rice field! Offers you greater economy. 
rain too! Leave your ship out-of-doors 


All-Metal Features Protect Re-sale Value 


Needle Point Bearings 
For Easier-Handling Controls! 


rain or snow, enjoy lower maintenance 
nd the lasting beauty of all-metal at lowest 
ost. Cessna 170 is also the only low-priced 
irplane that offers you the world’s safest, 
moothest landing gear. It absorbs shock, 
smooths rough fields, simplifies cross-wind 


Weather-Resistant 
Metal Control 
Surfaces! 


ndings, requires no maintenance. See GHEE All-Metal 
nnd fly the 1954 Cessna 170 — undisputed Propeller 
est buy in the low-price field —at your y or Bae 
earest Cessna dealer’s today. He’s listed in Tae 8, 
Riveted Seams, Monocoque Fuselage Maintenance 


For Greater Over-all Strength! 


Nise 
QOOSSTIM. 


AIRCRAFT COMPANY 


» Strength 
You Can See! 


Three men stand on a 
Cessna 170 fuselage to 
show the strength of all- 
metal construction. It 
means a sturdier, safer 
cabin, lower maintenance 
cost, longer airplane life. 


» Keeps Its Youth for Years! 


Puncture Proof in ‘‘Pencil Test’’! ; . 
With occasional washing or 


polishing, a Cessna will keep 
its clean, factory-fresh beauty 
for years. Metal airplanes also 
bring top prices on a trade. 


Simple demonstration shows how a Cessna’s 
tough metal covering offers maximum protec- 
tion against weather, abusive handling, sharp 
objects thrown up by the airplane’s wheels. 


GREAT CESSNAS < <2 <B <DTHE COMPLETE AIR FLEET FOR EVERY BUSINESS NEED 
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Service and Sales 
(Continued from page 17) 


American’s parts needs. They had selected 
only those items (primarily Bendix Scin- 
tilla magneto parts and units) which they 
felt could be handled with real benefit to 
American. As a result, all the promises 
made by Jalonick came true. Southwest 
Airmotive’s sale of parts to airlines was 
launched. 

Today, Southwest stocks nearly half a 
million dollars in parts. They regularly 
supply certain parts to 11 airlines: Braniff, 
American, Delta-Chicago and Southern, 
Continental, Pan American, Slick, TACA, 
Trans-Texas, Frontier, Pioneer and Cen- 
tral. Quite frankly, the market is still sub- 
ject to a lot more selling. There is still a 
feeling among some airlines that a dis- 
tributor merely gets in the way, that he 
is a parasitic middleman whom everybody 
could do without. But this feeling is grad- 
ually growing weaker. As one airline ex- 
ecutive put it: “Southwest Airmotive is a 
valuable second source. In this business, 
a second source that we can depend on 
is worth its weight in gold.” 

War-surplus parts are gradually disap- 
pearing from the market and as this hap- 
pens the position of a new-parts distributor 
like Southwest naturally grows stronger. 
Southwest realizes its responsibility for 
maintaining a sharp liaison between the 
airlines and the manufacturers of the 
parts they use. Southwest makes it a point 
to stay up-to-the-minute on all bulletins, 


proposed design changes and other mat- 
ters affecting the maintenance situation. 
They pass this information along immedi: 
ately, either by telephone or by direct 
contact. And, as Jalonick predicted, the 
airlines have not lost their personal touch 
with manufacturers. 

Jalonick’s efforts in organizing parts 
sales to airlines created national attention 
and won him the 1953 presidency of the 
Aviation Distributors and Manufacturer’s 
Association. He feels that other distrib- 
utors beside Southwest can and should 
take part in this worthwhile operation. 
However, he cautions them to approach 
the matter in a businesslike manner, mak- 
ing the same sort of basic investigation 
which he carried out with American, be- 
fore diving off the deep end. A few irre- 
sponsible distributors who make promises 
they cannot back up will ruin the chances 
of good operators who are willing and able 
to do a good job. 

Actually, the first realistic move which 
cleared the decks for progress in the 
Southwest organization was the dropping of 
new-plane sales in the late 1930’s. Compa- 
ny officials studied the books and dis- 
covered that demonstrations, inventory, 
bookkeeping and the other fixed charges 
were not being taken care of out of sales. 
So, with characteristic ability to accept 
facts, no matter how unpleasant, Southwest 
reluctantly advised the plane makers that 
they were dropping the franchise. 

The real chance for profit, Southwest 
believed, lay in maintenance. Dallas was. 


and is, the heart of one of the greatest 
company-aviation territories in the world. 
Distances are great. Oil, cattle and indus- 
trial men in Texas have the kind of money 
it takes to buy and fly executive aircraft. 
People in the Southwest are air-minded. 
Dallas is an aviation cross-road between 
New York and the West coast, between 
Canada and Mexico. Love Field has a 
NW-SE 6200-foot instrument runway with 
a 1,000-foot overrun; a 5200-foot NS run- 
way; and a 4300-foot EW runway. The 
instrument runway is equipped with a 2800- 
foot lane of high-intensity approach lights 
and a CAA-approved ILS. There is a 50 
to 1 approach ratio on the instrument run- 
way. And last, and best, the city has a 
master plan calling for the expenditure of 
some $17,500,000 for airport improvement 
at Love Field in the near future. There 
will be a new $5,000,000 terminal build- 
ing, dual 8500-foot NW-SE runways, a 
complete relocation of most buildings, 
and a general streamlining of the entire 
field for more efficient operation. 

What, Southwest asked itself, could be 
better for a company looking toward ex- 
tensive maintenance of executive airplanes? 
They realized, of course, that their mainte- 
nance would have to be of the gilt-edged, 
blue-ribbon variety. “This could not be 
a shade-tree operation,” says Winston 
Castleberry, Vice President in Charge of 
Service. “Our customers are the carriage 
trade. They are the most successful and 
most exacting folks in the business world. 
With people like that, one mistake and 


EXECUTIVE TRANSPORT AIRCRAFT 


Exclusive Offerings 


LOCKHEED LODESTAR EXECUTIVE TRANSPORT 


Equipped with two couches, four reclining chairs and a desk, 
this Lodestar accommodates up to 10 executives. It has airline 
type fuel system, fire prevention, other safety features. Spare 
engines, parts available, it is offered at a bargain price for 
immediate delivery 


NORTH AMERICAN B-25 EXECUTIVE TRANSPORT 


This high-speed transport is equipped to carry five to seven 
executives, coast to coast non-stop. Interior is sound-proofed, 
has large foam rubber bed, dual heating system for traveling 
comfort. Complete dual controls, instrumentation; also oxygen 
for passengers, crew. Immediate delivery 
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DOUGLAS B-23 EXECUTIVE TRANSPORT 


This B-23, with deluxe executive interior designed by Ray- 
mond Loewy, offers extra speed, longer range, higher alti- 
tude performance wiihout sacrificing passenger comfort, and 
short-field performance. Owned by major oil company, it has 
had best possible maintenance. Immediate delivery 


These EXCLUSIVE OFFERINGS represent unusual opportunities 
to acquire private executive air transportation suited to your 
particular requirements of capacity, range, speed and landing 
field limitations. Write, wire or call us for additional infor- 
mation or a demonstration appointment. 


Our transport aircraft clearing house contains virtually all 
multi-engine transport aircraft presently available for sale, 
ranging in size and type from the Grumman Widgeon am- 
phibian to the Douglas DC-6 four-motored airliner. This clear- 
ing house is at your disposal to satisfy your transport circraft 
needs, Let us know your requirements. 


WILLIAM C. WOLD ASSOCIATES 
EXCLUSIVE SALES AGENTS 
516 FIFTH AVE., N.Y. 36, N.Y.—MUrray Hill 7-2050—CABLE BILLWOLD, N.Y. 
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ou’re through.” Castleberry added, “We 
ee to it that every possible effort is made 
do a reliable, quality job.” 

This year, Southwest Airmotive is 22 
ears old—and that’s old in this business. 
hey have hired good men, paid them well, 
ffered advancement, security, pleasant 
prcing conditions, and the various bene- 
‘ts of insurance and vacations found in 
He more enlightened big business outfits 

ywhere. Not the least of Southwest’s 
opularity has stemmed from their intelli- 
vent advertising, publicity and _public-re- 
tions program. Everybody who lands and 
atrks on their 30-acre concrete Welcome 
flat is greeted with efficient, courteous 
ervice. Southwest is known as private 
lation’s largest filling station. They 

ped three and a half million gallons in 
952, to both civil and military ships. They 
er five grades of aviation gasoline, four 
ifferent weights of oil, and JP-4 jet fuel 
wandering jets of the Air Force, who 
ve officially retained Southwest as their 
fueling home-away from-home. Customer 
eds range all the way from 12 gallons of 

s and four quarts of oil for a Mooney 

11,000 gallons of gas and 100 to 120 
arts of oil per engine for a bulbous 
lobemaster. 

Refueling standards are strict. All re- 
}procating engine fuel is passed through 
screen of 100 mesh or finer. No service 
an is permitted to carry pencils or other 
jects in his shirt which might fall into 
| gas tank and cause trouble. Trucks roll 
~ in front of the plane the minute the 
ops stop rotating and the craft is fueled 
‘ght then unless the pilot requests other- 
rise. To prevent the collection of moisture 
h company trucks and tanks, a qualified 
aployee uses litmus daily in checking for 
pater. The trucks are regularly sumped. 
At the moment, Southwest is proud and 
Ikcited over the big addition to its en- 
ne overhaul shop, one of four P & W 
thorized engine overhaul shops in the 
. S. and one of three representing the 
\Yright Aeronautical Corp. The operation 
las been on an assembly-line basis for a 
ng time and continues to be a mainstay 
f private-plane owners throughout the 
[Yetsern Hemisphere. Past rate of com- 
ete overhaul, putting an engine in a 
\yod-as-new condition, was 200 engines 
_month. The new addition permits a 
fraight-through flow of engines and has 
repped up output to more than 300 en- 
ines a month. Four soundproof test cells 
ce joined directly to the end of the new 
issembly bay, and each reconditioned en- 
line goes right from its assembly stand to 
est, without leaving the building. 
| Southwest Airmotive is divided into two 
fain departments which work, in many 
Hays, completely independent of each 
her: Service . . . and Sales. The Service 
Hepartment must take its place at the 
hd of the line when it requires parts, 
joving up in priority just as an outside 
astomer would. This eliminates bad feel- 
ag on the part of outside buyers who 
tight feel that the part they so badly 
bed is being turned over to Southwest’s 
mM service group. 

Southwest is also in the conversion busi- 
less. They are equipped with a radio 
op, instrument shop, upholstery, fabri- 
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cation, hydraulic, electrical, powerplant 
and propeller specialists, to install the 
finest, most-complicated type of equip- 
ment in fast time. Lockheed Lodestars, 
Twin Beeches, DC-3’s, North American 
B-25’s and others have been converted by 
Southwest and are giving excellent sery- 
ice in many parts of the world. One little- 
known conversion operation which has 
proved profitable is the plushing up of 
new Aero Commanders which are flown 
to Southwest in a stripped condition and 
built to luxurious specifications before de- 
livery to the buyer. 

As recently as 1946, Southwest Airmo- 
tive occupied but one building at Love 
Field. Today, the pilot landing at Love 


Field is literally surrounded by South- 
west, which now utilizes five hangers and 
a sales warehouse located on both sides of 
the airport. Southwest’s biggest news in 
1953 was the new engine overhaul addi- 
tion to “Hangar 4”, which doubled the 
shop’s working area. 

Southwest has had numerous offers to 
establish branch operations in various 
parts of the nation. The management has 
considered these carefully, and politely 
declined. “Quality,” Jalonick says, “is 
what we sell. We can keep it that way if 
we stay in Dallas and stay in one piece. 
And that is a lot more satisfactory than 
knocking ourselves out doing a job we 
might not always be proud of.” a 


Gives your career 


a flying start! 


There’s no ceiling to advancement for 
men qualified to do a job in aviation! 
Embry-Riddle accredited graduates are 
wanted by the entire aviation industry. 

For the fastest way to get complete 
training ...to live, study, work and 
play in South Florida’s perfect 
year-round climate... 
write for complete 
information, NOW! 


MAIL THIS COUPON TODAY! 


ervcveerererrr err eoe eer eee eee eee & 


Dean of Admissions—Dept. 93 Iam interested in... 
Embry-Riddle School of Aviation 7 A&E Mechanic 


Miami 30, Florida [_] Commercial Pilot 


5 LJ Commercial Pilot 
Please Print 


O Private Pilot 


me 
Be [_] Instrument Rating 


Address —————___$€_$___ _____- 


a 


Business Pilot 


City 


State__—__ Age. 


— A&E Combined with - 


A & E Combined wigs 


Aviation Administration 


Veteran 
Check One { (J Non-Veteran 


AVIATION ADMINISTRATION 


Full, four-year University of Miami business adminis- 
tration degree course, with emphasis on aviation man- 
agement. Flight instruction conducted by Embry-Riddle. 


BUSINESS PILOT 


Embry-Riddle two-year business course, including 
aviation management, at University of Miami. Leads 
to Commercial Pilot Certificate with Instrument and 
Multi-Engine Ratings, plus thorough training in Aero- 
nautical Technology. 


COMMERCIAL PILOT 


Best instructors, up-to-date aircraft, superb year- 
‘round flying conditions, experience gained with 
30,000 students. 


A&E COMBINED 
WITH COMMERCIAL PILOT 


Embry-Riddle combination training gives you avia- 
tion's greatest opportunities. Airmen with dual pilot- 
technician ability urgently needed. 


AIRCRAFT & ENGINE MECHANICS 


Properly trained A & E Mechanics always in demand. 
Embry-Riddle students learn fast, with modern equip- 


ment, including jet... live aircroft. 


INSTRUMENT FLYING 


Dual instrument as well as Link Trainer, navigation, 
instruments, radio and navigational aids, and instru- 
ment flight procedures... all to qualify you as 


Instrument Pilot. 


Y 


SCHOOL OF AviaON 
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Paratroops—Helitroops 
(Continued from page 14) 


training at Gary Air Force Base near San 
Marcos, Texas, and are qualified at Fort 
Sill in five weeks. 

The Marine Corps has trained 550 whir- 
lybird flyers during the past three years 
and this year 144 more Leathernecks will 
earn their wings. 

The tactical value of helicopters was 
immediately apparent to combat command- 
ers in Korea, and the Army already has 
adopted the infant of aviation as the fourth 
member of its tank-artillery-infantry team. 
Each infantry and airborne division now 
is equipped with 10 light helicopters, and 


armored divisions have seven of the versa- 
tile little hoverbugs. The Army already has 
in operation five transport companies of 
21 cargo ’copters and two reconnaissance 
’copters each, two in the Far East and 
three in this country. 

Col. W. B. Bunker, chief of the Army 
Air Transportation Services Division, has 
disclosed that the Army now is working 
toward a goal of 36 transport helicopter 
companies. 

Combat unit commanders in Korea found 
the light utility ’copters indispensable as 
reconnaissance, observation and _ artillery 
fire-direction planes. Time and again they 
were called upon to lay communications 
wire for fighting troops, and they _per- 


PERFORMANCE! 


A Toast to an Eclipse-Pioneer 1589-1C carbon 
pile type voltage regulator. Now, there’s one for 
the New Year book! Even Auburn-Haired, 
Brown-Eyed, Sequin-Swathed, 25-Year-Old, 
125-Lb., 55” Betty Williams seems a mite 
overcome by it all. Pilots, however, will be 
quick to admit that 1954 is the signal for doing 
away with unreliable 10-year-old war surplus 
in their aircraft and replacing it with Eclipse- 
Pioneer’s latest accessories and instruments. 
The complete Eclipse-Pioneer line, factory-new 
and fully-warranted, is available through its 
distributor, the Southwest Airmotive Sales 


Department. SAC also is your authorized 


Eclipse-Pioneer service center. 
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formed in minutes this job which once 
required hours of hard, dangerous work — 
by Signal Corps soldiers. The mere pres- 
ence of one of the Army’s “eggbeaters” © 
over a battlefront often was enough to- 
silence enemy artillery batteries which 


dared not fire lest they give away their 


positions. Fighter planes frequently were 


directed to ground targets by Army and ~ 


Marine Corps helicopter pilots and staff 
officers were flown to critical combat areas 
in record time. Traffic snarls on Korean 
mountain roads were unravelled quickly by 
Military Police officers hovering overhead. 


Army Engineers, highly enthusiastic about — 


their newly found mobility, flew bridges 
into position piece by piece to save hours 
of back-breaking labor as well as time. 


When a flood washed out the roads be- © 
hind a large American unit heavily en-— 


gaged with the Communists, the Army’s 
Sixth Transportation Helicopter Company 
was called upon to re-supply the isolated 
troops. Ten H-19 Sikorsky helicopters went 
into action, and in one hour and 20 min- 
utes each of the unarmed whirlybirds had 
made three round trips. In that short per- — 
iod they carried 34,000 pounds of food and ~ 
ammunition to infantrymen whose supplies — 
ters were within 300 yards of enemy posi- i 
tions and were under fire from enemy 
small arms and mortars. One ’copter suf- 
fered slight damage from mortar frag- 


fast were running out. At times the - 


ments, but none of the crew was injured. — 


This re-supply mission was an unusual 


transport helicopters offer a tremendous 
advantage over road-bound vehicles. One 
hundred and five of the H-19’s now in use 
can move five days’ supplies for an Army 
division 60 miles in a single day. In the 
same 24-hour period, 105 two-and-one-half 
ton trucks can move two days’ supplies the 
same distance. 

The three rifle regiments of the 25th 
Infantry Division—on the front lines in 
Korea—were supplied entirely by 14 whir- 
lybirds for three days in May, 1953. Flying 


‘ 
case, but even under normal conditions — 


Se ee 


through rain squalls more than half the 


time, the H-19’s of the Sixth Transporta- 


pounds of ammunition, food and fuel to 


the infantrymen in this operation. 
As bigger, better helicopters are deliv- 


ered to the Army, the transport capabili- — 
ties of the whirlybirds in combat will be 
increased greatly. Present capacity of the 
Army’s flying truck, the H-19, is approxi- 
mately one ton or 10 armed soldiers. But 
scheduled for delivery in the future are 
Sikorsky’s H-34 which carries one and 
one-half tons or 14 men, and S-56 which 
carries 30 men or three tons, and Pia-— 
secki’s YH-16 which carries five tons or 
40 men. 

In Korea, the actions of the helicopters 
were limited by the small number of air- 
craft available and relatively small cargo 
capacities. But in any future conflict, 
chopper pilots feel they will play a much 
greater, and perhaps decisive, role. 

Tough, cocky paratroopers and_ their 
shiny jump boots and the familiar Army 
two-and-one-half ton truck are not going 
to disappear from battlefields overnight, 
but Army and Marine Corps hoverbugs are 
convinced that sooner or later the heli- 
one will do to them what tanks did to 
the le T- i 

leather-pounding cavalryman. apts 
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for Landing Ease... 


In gusty, windy weather, you land with ease and confidence with the Piper Tri-Pacer— 
the plane that takes the skill out of flying. Your landings are almost automatic. Once the rear 
wheels touch you’re on for good. The modern Hydrasorb air-oil shock absorbers cushion the 
touch down. There is no rebound. Even in cross winds your mind’s at ease for the tricycle gear 


tolerates drift, automatically corrects for it, and rolls straight and true, virtually unassisted. 


You taxi with confidence, too, even in winds of gale force because the level 
wings foil gusty air. And the nose wheel, linked to the rudder pedals, gives simple, 
positive steering. A single hand brake brings you to a swift, sure stop. 


Little wonder the Tri-Pacer is America’s 
largest selling four-place plane. 


Tricycle landing gear has been incorporated in the design of every new American jet and 
airliner designed in the past 10 years. That’s reason enough why you should insist 

that your plane have this modern safety aid; positive proof that the Tri-Pacer is the logical 
choice for you. Add these good reasons too,—simplified, interconnected controls; 

“honest” stall-resistant flight characteristics; over 120 mph cruise; 

| over 575 mile range; quiet, comfortable cabin; “flight planned” panel 
for full instruments and radio equipment; Duraclad finish; separate front and 
| rear doors; and cargo conversion in 15 seconds! All this is yours for nearly 
$2,000 less than any other production 4-place plane; less than half 

the cost of any other with tricycle gear. 


TIPER 


PIPER Aircraft Corp., Dept. 2-K 
Lock Haven, Pa. 


Please send brand-new full-color catalogue on new 1954 
Tri-Pacer and ‘‘Learn as You Travel'’ Plan. 


If under 18, check for SPECIAL brochure with photos, 
drawings of all Piper planes. 


Street 
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Customers Are Our Best Recommendation 


Satisfied 


An interior view of the Delhi DC-3 


Within the past four years we have accomplished 34 
major maintenance and modification jobs on the 
business airplane fleet of the Delhi Oil Corporation. 


MR. DON BEELER 
Chief Pilot 
Delhi Oil Corp. 
Dallas, Texas 


PRESID T 


AIRCRAFT SERVICE, inc. 


DALLAS, TEXAS ¢ (GARLAND AIRPORT) 


P. O. BOX 7307 ® 


DC-3 OWNERS! 


SPECIAL PACKAGE DEAL GIVES YOU 


MORE SPEED - RANGE + SAFETY + CARRYING CAPACITY 


1. LARGER ENGINES! New R-1830-94 engines increase cruis- 
ing speed 20 mph. Greater safety thru better single-engine 
performance. 

2. NEW COWL FLAPS! Designed to open on the bottom half 


of the nacelle only, they cut down air flow over the engine, 
keeping it hotter for better performance, reduce maintenance. 


3. GEARED RUDDER TRIM TAB! Mechanical boost linked to 
present trim tab reduces forces by one half. Boosting action 
provides control for absolute safety under all conditions. 
Allows full 1350 hp takeoff with -94 engines. 

4. GEARED AILERON TRIM TAB! Functions similar to rud- 
der trim tab. Gives greater, easier control, yet aids higher cruis- 
ing speed and permits increase of gross weight by 1700 lbs. 


5. EXTRA FUEL TANKS! Tanks containing 200 gallons can be 


installed in each outer wing. This extra fuel steps up range as 
much as 800 miles at average cruising speed, under ordinary 
weather conditions. 


FOR DETAILS: CALL + WIRE * WRITE © VISIT 


AiRESEARCH AVIATION SERVICE CO. 
A DIVISION OF THE GARRETT CORPORATION 


Los Angeles International Airport « Los Angeles 45, California 
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Skyways Round Table : 
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(Continued from page 22) 


as much as two or three hours, that we 
will cancel a trip, even though it could b 
operated according to good practice. Unde 
such conditions, equipment and crew lim 
itations must be fully recognized by botk 
management and those responsible for fligh 
operations, if safety is to be achieved.” — 
Ed W. Hudlow: “Do you have any sug 
gestions that would be of value to com: 
panies that are just beginning their fight 
operations? Round Tables such as this are 
an important sounding board to assist new 
comers in the business.” 7 
Curtis G. Talbot: “In the early days o 
business flying when the operation of al 
airplane was just the hobby of the ‘= 
pany president, there undoubtedly were 
many practices that led to poor safe 
However, as business fleets have growr 
and the operations have been set up unde 
qualified management experience in ag 
tion, the possibility of either executiv: 
pressure or other adverse influences a 
minimized. I would strongly urge the ne 
comer to survey the operations of com 
panies that have established outstandin 
records—General Motors, for example.” — 
R. W. Lane (Chief Pilot, Food Machiner 
& Chemical Corp.): “We are faced wi h 
the problem of proficiency in handling Ne 
York procedures, for example, because w 
are based on the West Coast and don’ 
have occasion to go into New York, Was 
ington or Chicago as frequently as man 
pilots representing corporations in that 
section of the country. For that reason 
we stress proficiency in training. We make 
it a point to attend flight refresher courses 
periodically and we especially dwell on 
approach and air traffic procedures for 
the New York and other busy termina 
areas. The main answer to the problem i 
our case is vigilance and training, remain: 
ing proficient and following a prescribe 
course of training to make certain w 
maintain that proficiency. 
“I’m sure we all agree that a pilot who 
lands at LaGuardia two or three times 
a week is better qualified to land there 
under minimum conditions than a _ pilot 
doing so only once a month. Therefore, it 
addition to training, I feel that some co - 
sideration should be given to the so-callec 
minimums. Because there is a minimum 
it doesn’t necessarily have to be followed 
down to the lowest minimum. There are 
times when conditions are safe at even 
lower minimums than the prescribed ones, 
but in our business we have to determine 
the situation’ as it is at the time we want 
to land rather than adhering to the actual 
published minimum.” 
Ed W. Hudlow: “In other words, yo 
give your pilots the authority to change 
their minimums up or down as their pro 
ficiency permits?” . 
R. W. Lane: “No sir, not below the mini 
mum conditions. We stress the fact thal 
the pilot must decide whether a take-of 
or landing should be made. They are ne 
(Continued on page 52) 
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necessarily forced to comply with any 
minimum set of weather conditions.” 

Herbert O. Fisher: “In connection with 
Mr. Lane’s statement, I would like to ask 
a question regarding the variation in take- 
off requirements. Is it a good idea to have 
procedures that permit one aircraft to 
take off under zero-zero conditions while 
another aircraft cannot, even though both 
may possess the same equipment and the 
pilots are equally proficient? I have seen 
many aircraft taking off from our airports 
under zero-zero conditions while airline 
aircraft of the same type were not flying. 
I am not questioning the pilot’s profi- 
ciency, but I am wondering if it is a good 
practice for the industry to have one 
group of operators who can take off under 
those weather conditions and then have 
another group of operators who cannot.” 
George W. Vaughan: “There is a basic 


| point in relation to that, and it should:be 


discussed here. The CAA regulations to- 


‘day are so lax that there is no protection 


‘at all for the corporation that is going out 


to hire a pilot. That pilot may or may not 
be well qualified. I believe that any pilot 
flying for a corporation should hold an 
air transport rating. There is a definite 
need for a new type regulation that a cor- 
poration can read and understand without 
having to call in an attorney to interpret 
the regulations pertaining to his operation. 

“Also, I don’t think the company air- 
plane should be allowed to exercise lower 
minimums than the established airlines: 
One reason is that, although the business 
pilot may be better qualified in technique, 
he is not as familiar with the route in 
every instance as the airline pilot is. Zero- 
zero take-offs are very common to business 
aircraft. But I do not think it is an inher- 
ently safe operation regardless of how good 
the pilot is. 

“TI don’t want to harness companies with 

any more regulations than are necessary, 
but I think they should have some help 
from the CAA and not have to be depend- 
ent upon a pilot who may or may not be 
well qualified.” 
E. Tilson Peabody: “Before commenting 
on Mr. Vaughan’s suggestions, I’d like to 
clear the record of one or two implica- 
tions. Mr. Fisher has very ably pointed out 
the critical traffic situation in the New York 
area, and I’m sure we all agree with him. 
He also implied that there are pilots and 
equipment entering that area that are not 
fully qualified, and I believe that’s true. 
However, I’d like to state that I believe in 
general the business aircraft is particularly 
well equipped and that their pilots gen- 
erally are particularly well trained and 
skilled. Therefore, I feel we're talking 
about a relatively few companies and pi- 
lots, not the group as a whole. 

“Regardless of the equipment on any 
aircraft in the business field, the pilot 
must know his aircraft’s limitations. A 
Twin Beech, for example, can be especially 
well equipped, radio-wise, and can be an 
extremely useful aircraft in a business op- 
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eration provided it is operated within its 
limitations. The same is true of the Lode- 
star, the DC-3, etc. We must consider 
the particular mission for the aircraft, the 
weather, the loading, the potential holding, 
and then operate it within its particular 
equipment limitations. If a pilot does 
that, I don’t believe he’ll get into difficul- 
ties in such critical areas as New York or 
Washington. 

“We have one peculiarity in business- 
aircraft operation. We operate on a basis 
of anywhere and any time, and _ this 
spreads us out quite a bit . . . Canada, 
Mexico as well as throughout the United 
States. It is, therefore, quite possible that 
the first landing a pilot ever makes at a 
particular airport may be under minimum 
weather conditions. In other words, we 
lack frequency of operation except in par- 
ticular cases. 
relatively high standard or margin of 
safety, we must back the pilot up with 
sufficient training facilities so that the 
first landing under minimum conditions 
will be, by all standards, a safe landing. 

“One method of obtaining sufficient 
margin of safety for operations into in- 
frequently used airports is to establish 
(within the ; company) 
minimums for such airports. Another 
thing that can be done is to provide a 
Link Trainer. A Link Trainer permits the 
pilot to work over his procedures prior to 
departure on his flight. The Link used as 
a training device for procedures and pro- 
cedures only is very much worthwhile. The 
pilots of our company spend some two 
hours per month per pilot in the Link 

and all on: procedures... The New 
York area has a habit of making changes 
every little while, so even if a company 
has a great frequency of operations into 
the area, specific training is necessary in 
these procedure changes. 

“Also in this matter of procedure 
changes, I’d like to recommend that the 
CAA take a long look at its method of 
mailing and the distribution of information 
on these procedure changes. Very often we 
don’t get information about the changes 
quickly enough to do us any good.” 
Tom R. Neyland: “I’d like to comment 
on a different type of operation that is 
common in business flying. The pilot of a 
smaller airplane is still a business pilot, 
even though he isn’t flying big equipment 
or all-weather equipment. Mr. Vaughan’s 
suggestion that all business pilots have 
ATR’s is a good one, but I don’t think it 
is always required. Perhaps a company 
owns a Bonanza and they’re not going to 
be operating under conditions of weather 
minimums. I don’t think that a_ pilot 
should be required to have an ATR, al- 
though he’s still a business-aircraft pilot. 
When you start setting up rules and regu- 
lations for business airplanes, we have to 
remember that they come under many dif- 
ferent categories, from Cub to Convair, and 
it would be pretty hard to set up regula- 
tions covering all. 

“Concerning this matter of zero-zero 
take-offs, the locality of the airport, the 
geography of the surrounding area might 
dictate whether or not a zero-zero take-off 
was reasonable and safe. Lake Michigan 
frequently blows in a fog that covers an 
airport, but just five miles away it’s as 
clear as a bell. In other localities, how- 


If we are to maintain a 


higher weather: 
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ever, under zero-zero conditions, a possible 
alternate airport for use in case of emer- 
gency might be as many as 500 miles 
away. I think the decision regarding take- 
offs under those conditions is up to the : 
pilot and comes under pilot training.” 
I. T. Holman: “The important thing is — 
to have the pilot recognize his own limi- — 
tations and the limitations of his equip- 
ment. As far as take-off minimums are — 
concerned, the airlines operate with take-— 
off minimums, and | think business air-— 
craft should also operate with take-off — 
minimums.” i 
Ed W. Hudlow: “You think the compa- 
nies should set their own minimums, or — 
do you think we should have regulations?” 
I. T. Holman: “I don’t see why the CAA 
doesn’t set them, especially in view 
of the fact that experienced men such 
as ‘Mr. Fisher are questioning the judg- 
ment of pilots who are taking off under 
zero-zero conditions in New York area.” 
R. W. Lane: “I take strong exception to 
that. Like Mr. Neyland and Mr. Peabody, 
I feel that you can’t legislate this type of — 
flying, at least not to the extent that you 
have to legislate airline-type flying. We 
have too many different and unpredictable 
sets of circumstances to be able to evolve 
any sort of regulations that would cover 
all of them. For example, while I agree 
with Herb Fisher that something like 300 
and a mile is a sensible take-off minimum 
at LaGuardia, at my own airport at San 
Jose, California, where we have the broad 
San Francisco Bay to take off over and 
where we have excellent fields with excel- 
lent radio facilities within 10 miles, 
take-off with 100-foot ceiling and a quar- 
ter-mile visibility is safer than take-off at 
LaGuardia over residential areas, industrial _ 
areas, etc., at 500 and a mile. This same 
thing is true at various other airports we 
travel to. You can’t legislate a_pilot’s 
thinking in this type of business. He has 
too many different sets of circumstances to 
cope with. The best you can do is edu- 
cate him to realize that he must have the — 
background for doing the right thing unde 
the right circumstances.” 
Ed W. Hudlow: “We seem to have a 
difference of opinion here, Mr. Talbot, 
let’s have your comments.” ; 
Curtis G. Talbot: “I can’t settle it, but — 
I do have some thoughts. We have been 
up against this zero-zero take-off problem 
for some time, and I believe, with one 
or two exceptions, we have followed air-— 
line practice. It’s difficult to explain to— 
your executive passengers why you are” 
operating to lower minimums than the 
airlines, but no questions are asked if you” 
follow airline minimums. That may be 
taking the easy way out, but it does roa 
in conservative operations.” 
Ed W. Hudlow: “If I may, I’d like tol ; 
give the CAA’s general philosophy on this 
problem. We have seen the executive or 
business-aircraft operation expand, and we 
have felt that our established minimum 
standards provided in the regulations are 
so far exceeded by almost all business op: 
erations that we haven’t felt the necessity 
to regulate safety into it. We have felt 
that the business flyers are a group that 
has its own procedures of self- regulation, 
that the group has set its own limitations 
for operations. Increasing the minimum 
.. (Continued on page 54) 
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standard would not improve the situation.” 
Tom R. Neyland: “While I think it is 
good practice to follow the airline stand- 
ards, I don’t think it should be a rule and 
regulation. It should be a company policy 
or pilot policy. And I still think geography 
has a great deal to do with it. 

“When it gets down to minimum opera- 
tions, I don’t think the reports are as 
accurate as they are said to be. Until 
newer or better ways to measure ceiling 
and visibility are found, I don’t think we 
should have a minimum for take-off.” 

C. F. Zimmerman: “Most corporate pi- 
lots know which airports are all right 
for below-minimum take-offs, and _ they 
govern their decisions by that knowledge 
and experience. As far as failures are con- 
cerned, I don’t think business aircraft are 
subject to as many failures as airline air- 
craft, because most business aircraft have 
dual VOR, the best and latest in radio, 
and most of them go through an engine 
change every 500 or 800 hours. The airlines 
try to run engines 1200 to 1400 hours.” 
Ed W. Hudlow: “Does anyone else have 
comments to make on this subject of man- 
agement, safety training and pilot rela- 
tions? This is an important point to 
clarify in order to help people coming in- 
to the business-aircraft operational field 
and to support others who may be experi- 
encing difficulties.” 

R. W. Lane: “The extent to which there 
should be direct management supervision 
depends upon the size of the operation. 
Generally speaking, it’s’ better to have 
a pilot in charge of flight operations. A 
little knowledge sometimes is a dangerous 
thing, and if the operation has to be re- 
sponsible to a person who commands the 
operation just because he is an executive 
but who is not familiar with all the prob- 
lems, he could conceivably influence the 
pilots to do things contrary to safety.” 
Herbert O. Fisher: “For the record here, 
I'd like to make it clear that when I 
brought up the subject of zero-zero take- 
offs, I wanted opinions. I realize that there 
are hundreds of business aircraft pilots 
throughout the country that are extremely 
well qualified to operate into any area 
and that the vast majority of business-air- 
craft operations are perfectly safe, but the 
Port Authority records some 7,000 move- 
ments of corporate and 16,000 movements 
of private airplanes at our airports in a 
single month out of a total of 55,000 plane 
movements. Thus, even the small percent- 
age of business and private flight opera- 
tions which may fall into a fringe area of 
safety are a matter of great concern.” 
I. T. Holman: “If business aircraft can 
take off when the minimums are below 
the airlines minimums, and private pilots 
can take off, why don’t the airlines ask if 
they can do it?” 

Tom R. Neyland: “As I understand it, 
that’s a company policy governed by the 
individual airlines. They could go zero- 
zero if they wanted to. Am I wrong?” 
Herbert O. Fisher: “The Civil Aeronau- 


tics Administration has established %4 of 
a mile as the minimum take-off require- 


ment for all air carriers at New York 
International Airport. However, individual 


7 


companies can and do set higher mini-— 


mums. Of course, they cannot set mini-— 
mums lower than those established by the ~ 


CAA.” 
R. W. Lane: “Doesn’t the Port Authority 


have the authority to set up a minimum ~ 


take-off condition regardless of whether 


it’s an airline, a company or a private © 


plane?” 
Herbert O. Fisher: “No. We cannot 
close an airport or a runway because of 


weather. It is our responsibility to close 


a runway whenever a condition on the 


surface of the runway makes it unsafe to- 


operate. Examples of such conditions would 
4 
be pavement defects, deep snow, snow- — 


removal operations, construction or repair 
operations in progress, a disabled plane 
or vehicle on the runway.” 

Ed W. Hudlow: “Is it true that the air- 
lines have a committee that decides when 
the airport should be closed to all, rather 
than one taking off and another one not, 
particularly during winter operations?” 


Herbert O. Fisher: “In a sense, you might — 


call it that. Naturally, the station man- 
agers of the various airlines, the tower 
operators, and the airport’s operations per- 
sonnel many times confer and exchange 
information on prevailing conditions. But 
actually the final decision concerning 
whether a runway shall be closed is one 


for the airport manager. The CAA must ~ 


decide on the basis of information it gets 
from the weather bureau 


alr-carrier operations. The various airlines 
must decide, based on their own mini-' 
mums, whether they wish to operate even 
if the CAA is quoting the lowest permissi- 
ble operating minimums. In actual fact, 
there are many occasions when some air- 


if take-off or 
landing weather is good enough to allow 
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lines at an airport are operating and others — 
are not. This is due to variations in op- 


erational minimums and _ procedures be- — 


tween air carriers.” 


Ed W. Hudlow: “Mr. Zimmerman, when 


you were with an air carrier, wasn’t it a 


joint agreement between the air carriers 


and the CAA that they set up the mini- 
mums? In other words, the company 
recommended minimums and then they 
were approved by the CAA?” 


C. F. Zimmerman: “No, I believe CAA | 


really set the minimum, and then the in- 
spectors would run a flight test to simu- 


late approaches and would either raise — 
the minimum or lower it. I don’t know 


exactly how they do it now, but that’s the 


way it was when I was with them.” 

Sidney F. McCullough (Supervising 
Agent, St. Lowis Aviation Safety District 
Office, CAA): “The CAA does prescribe 


minimums for air carriers. However, it 
cannot prescribe take-off minimums for — 


any other operators. This means that pri- 
vate flying, military flying, and business 


flying are not restricted insofar as take-— 


offs are concerned, and take-offs are at 
the pilot’s discretion in any kind of weath- 
er outside a control zone. If the take-off 


is in a control zone and the minimums — 


are below 1,000 and 3, the pilot must get 
a traffic clearance from ATC. 


“Perhaps we’ve touched on an added 
complication here. How does the fact that 
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Doe, a private pilot flying a Cessna 
or a Bonanza, taking off in zero-zero 
ther affect your safety?” 

V. Lane: “If he’s on a clearance, he 
Idn’t affect our safety one way or an- 
pr) 

rge W. Vaughan: “Let’s face it, any 
dent in the aviation industry affects ail 
s. When I spoke of regulations and 
t requirements from a CAA leyel a 
lle ago, I was thinking of our protection 
n a below-standard pilot. Any opera- 
is set up based on the weakest link, 
on the average. Our regulations today 
|| based on the average pilot’s efficiency, 
;on the low boy. And we all know there 
business aircraft being flown today 
jpilots who are on the ragged edge of 
lficiency. Those are the pilots who will 
their necks out and over-extend them- 
Fes, whereas the average or above-aver- 
| pilot in experience and ability uses 
her judgment.” 

mm R. Neyland: “We’ve discussed air- 
and business-aircraft take-offs, but 
bt about landing minimums? The airline 
ht has his minimums, but I have yet 
now the airline pilot who has failed 
ke a shot at his minimum even though 
asn’t at that moment physically up to 
Maybe he didn’t sleep good the night 
ore, but he still takes a crack at his 
ing. The company pilot doesn’t go in 
Hess he wants to. Even if he has 1,000 
3, if he’s tired and doesn’t feel right, 
on’t and doesn’t have to try the land- 
L But the airlines have to. In that 
Be, 


business flying is safer than airline 
? 


W. Hudlow: “Your over-all operation- 
ecord indicates a great deal of caution 
being exercised all along the line.” 
‘Tilson Peabody: “It has been indi- 
ed that it is not illegal for a business 
raft to take off under zero-zero condi- 
as. It has not been indicated, according 
y understanding, that it is not illegal 
and at an airport when the reported 
ther is below the published instrument 
iimums. I wonder if we should broaden 
viewpoint and see what affect this has 
the over-all safety of business aircraft. 
mentioned as one deterrent to safety 
| possibility of executive pressure. There 
till another—pilot competition. It seems 
‘me that unless we are consistent in 
_ take-off minimum and in our landing 
timum in business-aircraft operation, 
e going to put pilots in a rather 
parrassing position at times, encouras- 
executive pressure when the pilot 
ides to stay on the ground while others 
off, or when one aircraft is unable to 
while others do land. That situation 
ourages pilot competition which tends 
cause the individual pilot to extend 
iself beyond his known rational abili- 
Looking at it from the over-all safety 
1dpoint, perhaps we should have some 
sistency in our take-off limits and land- 
limits.” 
—W. Hudlow: “Do you think that 
uld be by regulations or by mutual 
lerstanding among business operators?” 
Tilson Peabody: “I believe the re- 
nsibility is the CAA’s. The CAA pub- 
es landing minimums but they’re not 
uired to enforce them. They publish 
e-off minimums for air carriers, yet 
is not illegal for business aircraft to 
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ignore them. I think that inconsistency 
should be cleared up by the CAA.” 
Sidney F. McCullough: “I'd like to make 
a correction or two. Take-off minimums 
are published, but they pertain only to 
air carriers. Lower take-off and landing 
minimums are frequently prescribed for 
air carriers, but they are not published. It 
is not illegal to ignore take-off minimums 
since they are not applicable to other 
than air carriers; however, landing mini- 
mums are applicable to all users and they 
are enforced.” 

George W. Vaughan: “In almost every 
case, the published landing minimums 
are higher than the scheduled airlines’. 
and business-aircraft operations are being 
crippled in some respects by that. We’re 
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given little consideration for an ILS ap- 
proach, for example. Most of them are 
either 400 and % or 300 and %, whereas 
the airlines in many cases get 200 and % 
on an ILS approach.” 

C. F. Zimmerman: “Personally, I’ll stick 
to the 400. You have to be going in and 
out of an airport continually before you 
want lower minimums.” 

Tom R. Neyland: “Along that same line, 
I think the decision is still the pilot’s. If 
one pilot can have 200 and % and feel 
perfectly safe in that operation and he 
has the equipment for it and the know- 
how, then every pilot should be allowed 
the opportunity. I don’t see why one pilot 
with his equipment and knowledge is al- 

(Continued on page 56) 
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OXYGEN SYSTEMS 


* Economical 


* Convenient = 
« Extreme light weight 


FIXED SYSTEM 


For all aircraft “trom 
a Cub to a Connie.” 
Provides a complete 
oxygen system in- 
cluding supplemen- 
tary oxygen for 
crew and passen- 
gers, plus demand 
es oxygen for smoke 
and fume protection for crew. Light- 
weight regulator supplies required 
oxygen up to 30,000 ft. for up so 
50 outlets. 

PORTABLE SYSTEM 


The Scott AVIOX supplies cone 
stant flow supplementary oxygen 
service for one to four = 7 
persons. ‘Oxygen for 
four in a handsome 
leather case’. Write 
today for your FREE 
copy of complete 
information! 


SCOTT AVIATION CORP. 
226) Erie Street Lancaster, N. Y. 


Export: Southern Oxygen Co. 
15 West 57th Street, New York 19, New York 


AUTOMATIC 
CABIN TEMPERATURE 


CONTROLS FOR 
CORPORATE AIRCRAFT 


@ Available for either cycling com- 
bustion heaters or proportioning 
exhaust heat and ram air. 


® Maintain constant selected cabin 
temperature. 


e Easily installed. No shielded wir- 
ing, vacuum tubes, or mercury 
thermometers. 


© Widely used on DC-3’s, Lodestars, 
Mallards, A-26’s, PV’s, B-23’s, and 


other executive planes. 


WRITE FOR BULLETIN F5221-1 


BARBER a 
mitt! Aircraft Controls 
BARBER-COLMAN COMPANY 


Dept. B, 1429 Rock Street, Rockford, Illinois 
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lowed a lower minimum than another pi- 
lot who has better equipment and very 
possibly greater knowledge and _profici- 
ency.” 

Sidney F. McCullough: “In this matter 
of equal landing minimums for all quali- 
fied pilots, perhaps I should point out 
here that the CAA has a policy for issuing 
waivers to specific pilots who have proved 
their ability to execute approaches at lower 
minimums than those published. Normal- 
ly, this is for the home airport. However, 
it may be extended to any other airport. 
Minimums can be issued down to the 
lowest established for air carriers for the 
particular airport. A pilot who wants such 
a waiver should contact his local CAA Avia- 
tion Safety office and work out the details 
with an agent. This involves a pilot train- 
ing program, a six-month instrument check 
and equipment checks when the aircraft 
involved are over 12,500 lbs gross weight, 
just as is required of air carriers.” 

Ed W. Hudlow: “Js the six-month check 
mandatory?” 

Sidney F. McCullough: “If a waiver is 
issued for lower than published minimums, 
the six-month checks are required. It is 
a special provision of the waiver.” 

Tom R. Neyland: “It’s my understanding 
that if a pilot has a waiver, the airplane 
as well as the pilot gets a six-month check. 
In other words, you might have a six-month 
check on a waiver to 200 and #% on one 
airplane, but you have to take another 
check if you want to operate to those 
same minimums in another or different 
airplane. It that right?” 

Sidney F. McCullough: “That is right.” 
Ed W. Hudlow: “Jn summing up this 
whole discussion, I think it is important to 
have the final thinking of all of you. 
Mr. Peabody, would you comment on the 
over-all problem of regulations again?” 
KE. Tilson Peabody: “Generally speaking, 
the history of business-aircraft operation 
has been such as to make doubtful the 
value of specific regulations at the pres- 
ent time. Considerably more work is neces- 
sary within the individual companies and 
in group discussion such as this for an 
exchange of ideas on how we can improve 
safety, but I don’t see where we could 
profit at this time from more detail, regu- 
lation-wise, from CAA. However, from my 
own personal viewpoint, I would encour- 
age an increased interest in the problem 
on the part of CAA. We have found in our 
own local area that cooperation from the 
CAA has been extremely helpful. They 
have seen our problems and they have 
assisted in the solution of them, and have 
come up with answers that have been ex- 
tremely helpful. 

“I have made a very specific recommen- 
dation relative to regulations concerning 
landing and take-off minimums for pilots 
of business aircraft, and I have not 
changed that. I believe appropriate weath- 
er minimums should be established, 
published, and enforced—and existing 
loop-holes closed. In the general field, I 


think the CAA attitude toward the prob- 
lems of the business-aircraft operator is 
sound, helpful and good. I’d like to see 
that continue or possibly accelerate.” 

I. T. Holman: “Mr. McCullough, you re- 
ported the CAA does not have the right 
to set take-off minimums for business air- 
craft. Is that right?” 

Sidney F. McCullough: “That is cor- 
rect.” 

I. T. Holman: “But you do have the 
power to set landing minimums?” 


Sidney F. McCullough: “That’s right. 


It’s a matter of Civil Air Regulations.” 

R. W. Lane: “I would like to inject a 
thought for the de-emphasis of regulations 
and minima. I’m not ready to say that 
we should do away with landing minimums 
and take-off minimums, but I feel «the 
record of business-aircraft operations has 
shown that in operating in a free-lance 
manner, they can operate safely. Because 
there are so many geographical differences 
in fields and differences in equipment, it’s 
entirely conceivable that a minimum, for 


example, of 200 and % at one field is” 


very safe, while 700 and 5 at another 
is not. Therefore, I’d like to see no in- 
crease in regulations by CAA, but rather a 
stressing of the individual pilot’s sense 
of responsibility.” 
C. F. Zimmerman: “There’s a little mix- 
up here on the CAA. It’s the CAB that 
makes the rules; the CAA primarily en- 
forces them. ; 
“As to whether or not we should hay 
more regulations, for the time being I 
think we should continue as we have. 
We have a good record now. If it should 
deteriorate, then we can call for more 
regulations.” 
Curtis G. Talbot: “In view of all the 
variables in this business-aircraft opera- 
tion, I think we’ve had a very excellent 
and helpful discussion here. It does seem 
to me that there is a need for business- 
plane operators to fully appreciate the 
limitations, both in crew and equipment, 
and use the best possible judgment so 
that the safety record can continue.” 
George W. Vaughan: “The safety record 
we are talking about is based on fatalities 
per passenger miles, which is good. But 
what I brought up earlier was with re- 
spect to the mishaps and accidents that 
do occur in various localities, the ones 
that we only hear about, second-hand. 
Many thousands of company dollars have 
been spent because of accidents that were 
caused by pilot inability. All of which 
goes back to the point I made of the com- 
panies new to aviation going out and 
hiring a pilot without knowing how to 
either measure a pilot’s ability or judge 
exactly what kind of a pilot they need.” 
R. W. Lane: “This is slightly off the 
subject, but recently I ran into a device 
that has been patented but not publicized. 
It’s a simple lightweight, inexpensive auto- 
feathering device, and I’m wondering how 
this representative group feels regarding 
the need for such a gadget on presently 
operated twin-engine aircraft.” 
C. F. Zimmerman: “I think it would be 
helpful. Let’s say, for example, you take 
off some night and have a 500-foot ceiling. 
The cockpit’s awfully dark, and suddenly 
you lose an engine. You take your: time 


because you have to be sure you get the 
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Variable Displacement Hydraulic Pumps 


Cabin supercharger drives on the new Douglas 
DC-7 use the largest known variable delivery 
aircraft hydraulic pump .. . the new Vickers 
PV-3918. Like the DC-7, the PV-3918 is an out- 
growth of previous successful designs. 

This pump is a development from similar but 
smaller pumps used in the DC-6, DC-6A and 
DC-6B. The basic application was so successful it 
was adopted for the new DC-7. The new pump 
provides a 147% increase in flow capacity with 
only a 50% increase in weight. A special feature 
of the PV-3918 is an overspeed control which 
automatically limits the maximum pump delivery 
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and accordingly provides another safety check 
on compressor impeller speed. 

For further information about the numerous 
advantages of Vickers Variable Displacement 
Piston Type Pumps, ask for Bulletin A-5203. 
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my ANOTHER RAISE! 


Men and women often report two pay 
raises—sometimes three—while studying 
with I.C.8. That’s just the beginning! 
You’ll be amazed how fast you progress, 
how quickly you can master any one of 301 
fascinating subjects. Personalized instruc- 
tion by mail. Low cost. Courses tailored to 
your needs—whether unskilled or executive. 
TWO FREE BOOKS! “How to Suc- 
ceed.’’ Also free big catalog on course that 
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checked: 


() Drafting () Mech, : 
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MOVING? 
Don’t miss SKYWAYS 
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a change of address 
at least six weeks in 
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address, including 
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any. 


HENRY PUBLISHING COMPANY 
444 Madison Ave., New York 22, N. Y. 


DEGREE IN 


ENGINEERING 27 MONTHS 


B.S. DEGREE. Aeronautical, Chemical, 

INDIANA Civil. Electrical, Mechanical and Radio 
j Engineering (inc. TV and Electronics). 
TECHNICAL Drafting, l-yr G.I. Gov’t approved. 
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COLLEGE center. Demand for graduates. Enter 
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E. Washington Bivd., Fort Wayne 2, Ind. 
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right feathering button, whereas an auto- 
matic device might do it for you in 32% 
seconds. I’d say it would be helpful.” 

E. Tilson Peabody: “Any safety device 
merits consideration. However, that con- 
sideration should also take into account 
what other hazards might be introduced 
by use of the device. History has indicated 
that when you add a device to correct 
some difficulty and introduce the problem 
of lack of dependability upon the pilot, 
the net result has been a reduced safety 
margin rather than an improved one.” 
Tom R. Neyland: “Mr. Peabody is ab- 
solutely right—safety devices should be 
fully evaluated. Such a device might some- 
time give you an inopportune feathering 
when actually you want the engine for 
just a little power. You might be in a 
situation where you’d rather have five more 
horses to get over the fence than try to 
save the engine. Perhaps if this device 
could be set up to merely simplify the 
feathering operation, it would work out.” 
George W. Vaughan: ‘‘Automatic 
feathering was introduced primarily to 
get an immediate feathering of the new 
type prop because the inherent drag of 
the prop at no engine power or at very 
little engine power is so terrific that the 
airplane cannot be controlled and_ still 
comply with T-category regulation. As far 
as business aircraft are concerned, they 
do not have that type of prop and, con- 
sequently, the drag created by the loss of 
an engine is not as critical as it would 
be with the Convair or the DC-6.” 

Ed W. Hudlow: “Mr. Langenfield, do you 
have any safety problems that you'd like 
to put before the group?” 

F. H. Langenfeld (Sales Engineer, Mon- 
santo Chemical): “My main reason for 
being here was to answer any questions 
that came up on non-inflammable hydrau- 
lic fluids. The airlines and the military 
services have been very concerned with 
the flammability of the presently used 
types of mineral oil hydraulic fluid, and 
records indicate that many aircraft have 
been lost because of hydraulic fluid fires. 
According to news reports, the recent 
Leyte disaster in Boston was attributed 
directly to a burst hydraulic line; the 
fluid atomized and some unknown ignition 
source set off the explosion and fire. 

“In aircraft, with 3,000-lb or even 1,- 
000-Ib hydraulic systems, you have even 
more of a hazard than you do on a sta- 
tionary piece of equipment such as the 
catapult mechanism on an aircraft carrier. 
At the present time, our non-inflammable 
fluid, Skydrol, is being used in about 
500 transport-type aircraft. These include 
the DC-3, Convair 340, DC-6, and DC.-7. 

“To date, we have had about 2% million 
flight hours on’ our non-inflammable fluid 
in various aircraft, and thus far it has 
done a wonderful job. Since the installa- 
tion of the non-inflammable fluid, we have 
had no complaints about brake fires. either. 
I was in New York recently and talked 
with some of the Pan American personnel. 


On a training flight recently, they burst a 
brake hose and the fluid squirted all over 
the hot brake plate, but instead of a fire, 
they merely had a lot of smoke.” ; 
Ed W. Hudlow: “Js a lot of modification 
involved in the switch to your fluid?” 
F. H. Langenfeld: “At the present time, 
there are 12 executive DC-3 type aircraft 
using it, in addition to those airline air- 
craft that I mentioned. If you want to 
insert this fluid in your aircraft, it means 
a complete seal change of the hydraulic 
system. It would, therefore, be to a plane 
owner’s advantage to install it at a major 
overhaul period. It does require a different 
type seal, but these seals have exactly the 
same service life as the presently used AN 
type seal.” s 
Ed W. Hudlow: “Do any of you find ii 
difficult to obtain good radio repair work 
around the country? We are working t 
improve the radio standards of repat 
stations throughout the country, and w 
have now approved about 36 radio repat 
stations under the new standards. The 
radio industry, the electronics industry and 
the CAA are working together on nd] 


up a standard for radio repair, and | 
think this group would be a good soun 
ing board for us as to the effect of : 
C. F. Zimmerman: “It is very difficult to 
get good radio work done at a lot of 
airports, and I think there’s a definit 
need for what you are doing. About th 
only place you can get radio work done 
is at major airports.” 
Curtis G. Talbot: “The equipment usec 
during the war was simple compared t 
the equipment in use. today, and men 
who were trained in electronics durin 
the war haven’t been able to keep pace 
with the developments. Many have turne 
to other fields to make their living, so 
there is a real shortage of .qualified per- 
sonnel. I think one of the big proble 
is the lack of training facilities; another 
is the lack of steady volume of work to 
assure a dependable income.” ; 
Ed W. Hudlow: “Gentlemen, I certainly 
do appreciate your assistance here. You 
were frank and constructive in presenting 
ideas and thoughts, and I’m sure it will 
be particularly helpful to newcomers in 
the business-aircraft field. : 
“In summary, we have found that the 
relationship between management and the 
pilot is very important to safety. It is 
encouraging to learn that through the ef 
forts of pilots to educate management, anda 
management’s willingness to learn, mw. 
tual understanding is being achieved in 
areas affecting safety. 4 
“We have learned that pilots are aware 
of the traffic problem in congested areas 
and are doing something about it. The 
key to the solution seems to lie in good 
equipment and crew proficiency, plus pi 
lot appreciation of the limitations of his 
aircraft and himself. : 
“I was pleased with the general agree 
ment that no additional CAA regulation: 
are needed to govern executive operations 
That is a healthy sign that this part of the 
aviation industry is doing a self-educating 
and self-policing job in improving opera 
tional and pilot efficiency. 
“It is clear that safety—constantly in: 
creasing—is the first thought of our ex: 


ecutive pilots.” 
hy 
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Official Publication of the 


Aircraft Industries Association 


is now available 


Assure Prompt Delivery By Ordering NOW! 


FOR 35 YEARS THE 


STANDARD REFERENCE 


OF UNITED STATES AVIATION 


All U.S. Production airplanes 
described in detail—photo- 
graphs and three-view scale 
drawings. 


Historic planes and the finest 
chronology of aviation events 
ever published. 


Complete current official avia- 
tion records, the men and the 
machines, dates and _ places, 
precise figures. 


ORDER NOW $6 a copy 
The LINCOLN PRESS, INC. 
Publishers, The Aircraft Year Book 
511 11th St., N.W., Washington 4, D.C. 
PLEASE SEND ME__ COPIES OF THE AIRCRAFT YEAR BOOK 
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A complete review of develop- 
ments in the Armed Services, 
the aircraft industry and the 
airlines. ; 


Thumbnail biographies of I,- 
200 present-day aviation per- 
sonalities. 


Complete current bibliography 
of aviation books. 


Outstanding technical develop- 
ments in the design, manufac- 
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For Sale 
LODESTAR 


MODEL 18-50 


or will Trade 
for DC-3 type 


Northrop owned, this ship has 
received excellent maintenance 
care by a regularly assigned 
Northrop maintenance crew. It 
is completely accident free, and 
has always been _ properly 
hangared. The airline-type, 15 
passenger interior has been 
completely redone and seats are 


upholstered. Other specifications 
include: 


Airframe: Total Time, 
7600 hours 
R-1820-60’s 
both 500 SOH 


Hamilton 
Full Feathering 


VHF, ILS, Two ADF’s 
and marker beacon 


Dual Instrumentation 
and Auto Pilot 


Engines and parts 
if desired 


Serial No.: 25386 


Engines: 


Radios: 
Centrels: 


Spares: 


Available for inspection 
at Hawthorne Airport. 
Contact: Department 1800 


NORTHROP AIRCRAFT, INC. 
HAWTHORNE, CALIFORNIA 


> | 
NOW 19,000 sq. ft. 


New Location—Upholstery Exclusively 


DESIGN 


. Q 
[2 FABRICATION _ 


“CUSTOM INTERIORS” 
Horton and Horton Custom Works 
Meacham Field Ft. Worth, Texas 
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AIRCRAFT FOR 
EXECUTIVE TRANSPORTATION 


Beechcraft Sales 
Douglas Meintenance 
Lodestar Parts 


ATLANTIC AVIATION CORPORATION 


Teterboro, N. J. 
Tel: Hasbrouck Heights 8-1740 
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eleven issues, $12.00 per column inch for 
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Unless otherwise specified all classified ad- 
vertising accepted with the understanding 
that it will be placed in the first issue clos- 
ing after receipt of order. Classified forms 
close 20th of month preceding date of 
issue. Address all correpondence to Clas- 
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ASSOCIATED 
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\ 


ASSOCIATED RADIO is 
Distributor for COLLINS : 
. 


sified Advertising Dept. 


Dealer for ARC and BENDIX : 


444 MADISON AVENUE LOVE FIELD—DALLAS 


SKYWAYS NEW YORK 22, N. Y. 


Cable ‘‘Powplane’’ Tel.: Murray Hill 6-8477 


POWERS & GEORGE 


AIRCRAFT BROKERS 
475 Fifth Avenue New York 17, N. Y. 


ALL TYPES OF AIRCRAFT 
LISTINGS SOLICITED 


TWIN BEECHCRAFTS 


C1I8S and D{8S Transport—Excellent 
Condition fully equipped from $25,000 


LODESTAR EXECUTIVES 


Why take less for your money? 
Ready to go complete from $55,000 


WE INVITE INQUIRIES FOR ANY TYPE 
WINGS, INC., AMBLER, PA. 


SUPER-92 over 2O0 mph for your DC-3 


R1830-SUPER-92 engines will cruise your DC-3 at over 200 miles per hour, and climb faster. with 
better and safer single engine ceiling. Super-92’s combine the performance of R-1830-75 and -94 with ~ 
the reliability and weight of -92. Superior cooling and sturdier construction permit a normal ©10 HP 
cruise instead of the 600 HP of -92. 


Super-92s, completely CAA approved, combine the reliable-92 crankcase and carburetor system with 
new -75 cylinders and high dome pistons, designed for better cooling, greater strength, higher horsepower, 
and more efficient operation. Many other improvements include rockers, pins, rings, harnesses, all — 
bulletins, etc. Super-92 strength and dependability have been proven through thousands of successful — 
hours of practical executive DC-3 operation with no structural or other failure. Names of users are — 
available to interested parties. 


Super-92 overhaul intervals and costs are the same as -92. with 10% high regular cruising speed, 
maintenance and fuel costs per mile are lower. Super-92s can give you 20,000 or more extra miles (32 
average trips) between engine changes—(more maintenance savings.) q 


Super-92s are completely interchangeable with -92, with no extra costs. Differences are in the engines 
—not in mounting, cowling, accessories, connections, lines, weight, etc. Full guarantee of both the 
Super-92 and your personal satisfaction. Begin a new, faster, safer, more economical operation with your 
next engine change. Make your appointment today with 


ENGINE WORKS 


Lambert Field Inc. St. Louis, Mo. 


Pratt & Whitney Wright Continental 
Sale CAA Overhaul Exchange 
Mobile Shop—Quick Change Installation at Your Own Airport 


Lycoming 


WE CAN DELIVER NOW !!! 


SPERRY A-12 AUTOPILOTS 
with 
Automatic Approach Control 
DC-3'S -LODESTARS -B-23's 
“The Fastest and Finest Installation in the Country” 
Inquiries Invited—Call or Wire 


PAGE AIRWAYS, INC. ROCHESTER AIRPORT 


ROCHESTER, NEW YORK, GENESEE 7301 
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EXECUTIVE AIRCRAFT 


‘SKYMART 


Delivery —In Our Own Name 


IAVCO Lor a aie —In Our Own Hangars 
. Louis, 0. 
: INC. Terryhitt 5-1511 TODAY for your immediate inspection 
| HAS IN STOCK 
c 


15D Omni, R-15 Receiver 
¥’-11 Isolation Amplified 
i 


SUPER-92 DC-3 


Deluxe Executive 
Just Completed 


MN53 Marker Receivers 


ns 17L VHF 180 Ch. Trans. 
17M VHF 360 Ch. Trans. 
51R VHF 280 Ch. Revr. 
51R VH Omni, RMI 
560 Flight System 
51Z 3-light marker 
51V UHF 20 Ch. Glide Slope 
18S MHF 20 Ch. Tr.-Revr. ci i i i 

New ship guarantee, complete 8000 hour overhaul, Super-92 engines, Collins radio, 


LVTR-36 VHF 36 Ch. Tr.- beautiful custom interior, 200 miles per hour. Today’s finest executive air trans- 
Rovr. portation. Exterior paint color and design to your own preference. 

ope ADF-14, L-2 Auto- 
pilot - 


wy A-12 Autopilot 
C-2 Gyrosyn Compass 
H-5 Gyro Horizon 


plas DC-3, C-47 Parts MALLARD 


heraft D18S, 35 Parts 
®rich Hayes _ Brakes—C-47—DC-3 
Deicer Boots—D188, DC-3 Complete Executive Interior 
Tires—DC-3, D18S, Lodestar Janitrol Heat, Ship-shore 
phone, etc. Complete Execu- 
& Whitney R935, R1830 Parts tive radio Omni VHF _ ILS 


J ADF MHF LF Traded on 
inental E185 Parts Super-92 DC-3 , 


ht R1820 Parts 


B TErryhill 5-1511 for Airex Service 


DOVE 


Beautiful interior 
Full Bendix Radio 
VHF, OmniMag, 


ECUTIVE TRANSPORT AIRCRAFT 


All Models RMI, etc. Autopilot 
HCRAFT LOCKHEED saat iades ae 
[ONVAIR GRUMMAN uper-92 DC-3 
DOUGLAS CESSNA 


AERO COMMANDER 
JIM WELSCH AIRCRAFT SALES 


60 East 42nd Street, Suite 628 
York 17, New York Murray Hill 7-5884 D1 85S j 
Hydromatic 


WANTED 
R1830-SUPER-92 for DC-3 
NTSO or runout 
Will pay cash or trade -94 


State time, price, details 
Box #345 Skyways 


NTSO, Relicense, 
VHF, VOR ADF 
etc. 

Bendix autopilot 
Traded on Super-92 
DC-3 


BONANZAS 
eee 


CLARENCE CARRUTHERS INC. 
INVERTERS & PARTS 


Wall Street, New York 5, N. Y. 


phone Cable Address ALSO 
Clarcarru, N. Y. 


= 


PV.-1 Deluxe interior and equipment 
Collins radio, Sperry Gyrosyn, etc. 


LODESTAR*“"““ interior and equipment 

Traded on Super-92 DC-3 
Special executive—$88,000 

DC-3 Good looking, safe, comfortable, eco- 


nomical 


FOR SALE 
Dc-4—Dc-3C-47 


240 

Twins—D 1 8S—C1 85 
MMAN Widgeon—Goose 
ESTAR Executive Interior or 
For Conversion 


Other DC-3 to your specifications—$88,000 up 


Babies; orcurere 2 latonberions 28 First deposits take—Write, wire, or call—today 
NSPORT, EXECUTIVE or MILITARY 
raft for sale anywhere in the world— 


ne _ Wire _ Write 


WESTAIR, INC. (Dept K) 
White Plains, New York 


St. Louis, Mo. 


Lambert  REMMERT-WERNER, Inc. Cavony 5425 


Field 
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GENUINE 
NAVY INTERMEDIATE 
PILOT JACKET 


SPECIAL! 


$3250 


—FOR A LIMIT- 
ED TIME ONLY, 
Shipped postpaid if 
remittanceaccompa- 
nies order. 


Brand new, Gen- 
uine dark brown 


Goatskin leather 
with zippered 
front. Bi-swing 


back, two patch 
pockets, one se 
side snap pocket, ; 
Mouton fur collar, Celanese lined. 100% 


wool cuffs and waist band. 


U.S.N. ISSUE 


FINEST JACKET MADE 
Sizes 34 to 50—State Size Wanted 


FLYING EQUIPMENT SALES CO. 


Dept. S 
1639-45 W. Wolfram St. 


Chicago, Ill. 


BUSINESS AIRCRAFT 
We are specialists in the installation 
And servicing of 
COLLINS 
BENDIX 
ARC 


We have a complete stock for immediate installation 
“Quality & Dependability for over seventeen years 


PAGE AIRWAYS, INC. 
ROCHESTER AIRPORT 
ROCHESTER, NEW YORK 
GENESEE 7301 


Remmert-Werner, Incorporated 
Lambert Field, St. Louis, Mo, 
Executive Aircraft 


< 


DC-3 Lodestar DI8S 
Conversion-Maintenance-Parts 
Complete Service & Sales 


COMPUTERS, SEXTANTS 
E-6B COMPUTERS (Dalton) with leather 
case ($10.00 value) $7.95, like new $4.95. 
Illustrated direction manual ($3.00 value) 


$1.50. 

SEXTANTS, bubble averaging with case 
($300.00 value) like new, Fairchild or Link 
$16.85, Bausch & Lomb $26.85. 


KANE AERO EQUIPMENT COMPANY 
2308 N. E. 23rd St., Oklahoma City, Okla. 


FOR DC-3 LEASE 
DC-3 available, with crew, for long 
term lease to Corporation. Very 
reasonable. Airstair Door. Full 
equipment. Skyways Box #344. 
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Single Engine IFR 
(Continued from page 15) 


The Airplane 

To even think of single-engine flight 
presumes knowledge of and confidence in 
first-class maintenance. If this is not as- 
sured, all bets are off. Granted this, how- 
ever, it is interesting to note that engine 
failure as a cause of a single-engine air- 
plane accident involving instrument con- 
ditions on a bonafide IFR flight plan is 
noteworthy by its virtual non-existence! 

Of all the causes of single-engine IFR 
accidents, including getting on instruments 
inadvertently, panic, loss of control, etc., 
“pilot error’, the whipping boy of most 
air-carrier (multi-engine) accidents, seems 
to be the leader. 

Therefore, we must select an airplane 
whose engine installation has a record of 
proven reliability under normal, well-main- 
tained circumstances. It should have speed, 
and that means be able to make good a 
ground speed average of at least 125 mph 
if a flight of several hundred miles is 
intended, and up to 150 mph or more if a 
longer flight is anticipated. The weather 
changes fast enough without inviting 
trouble, and a slower airplane ties up air 
trafic unreasonably. 

The airplane also must have range at 
the above speeds. Pilots rarely become lost 
and call for help with hours and hours of 
fuel on board. It is not good judgment to 
operate up to the minimum requirements 
of CAR 60, IFR rules. Leave that for the 
multi-engine boys and note how few of 
them stretch it that far. If you have twice 
as much gas as you need, then headwinds, 
ATC and other delays are not going to 
panic you wondering whether you can even 
make your destination, no less your alter- 
nate. And never take off on less than full 
allowable fuel, regardless of other con- 
siderations, for a full. IFR flight. Many 
weather systems easily exceed the best 
range of single-engine aircraft. 

With adequate fuel range, it is rare that 
an area entirely out of the operating area 
or route cannot be reached in event of a 
general deterioration of the weather. Choice 
of alternates for a single-engine flight can 
be affected even more by wind than other 
weather. During the hurricane season some 
years ago, a Bonanza, bucking the tail of 
a dying hurricane, departed Tallahassee 
for Tampa with sufficient gas, considering 
the existing winds and weather, to choose 
either Miami or New Orleans as an alter- 
nate! In high-density areas, the not un- 
usual delays of an hour or more can 
produce panic in a pilot who has watched 
his alternates deteriorate while he awaits 
his approach time. 

The airplane should have full gyro in- 
strumentation, direct attitude reading, etc. 
IFR cross-country without VHF, ADF, ILS 
will almost invariably require special re- 
quests for non-standard routes, contrary 
holding patterns and approaches against 
traffic. 

There is wide-spread opinion that an 
emergency/alternate source of instrumen- 
tation and radio power is a must. Relying 
solely on engine vacuum, or on generated 
electric power poses the same pro’s and 
con’s as—why single-engine IFR at all? 
Heated pitot-head and spare battery-pow- 
ered LF receivers are good safety aids. 


Conceding that night flight is essenti 
instrument flight, flares are also a m 
Carrying this line of approach furt 
seat-type parachute cushions might be | 
one-time “out” against which it is har 
argue. (And the manufacturer could ; 
extra protection against the major ca 
of engine failure by providing dual : 
and lubrication systems.) 

The pilot and/or owner of a single 
gine airplane flown for business is the « 
one who can decide whether any one 
all of the above considerations must 
met before he undertakes IFR x=7 co 


try. 


‘ The Pilot 

Saving discussions of techniques 
later, it should be plain to any pilot 1 
has visited a busy ATC Center or Toy 
ridden in the cockpit of an airliner 
IFR flight, or listened to his radio in 
vicinity of terminal airports during | 
weather, that the techniques he lear 
to get his “fog license” will not suf 
for all the conditions he may encour 
on an IFR cross-country. 

Such flights as may involve special 
complicated area procedures and low 
proaches are highly inadvisable for 
lone single-engine pilot who is not 
home” on solid instruments, in turbul 
air, in precipitation or other conditi 
frequently encountered. This can only 
acquired through many hours of enro 
IFR flying, preferably under pre-selec 
conditions and with experienced coachi 

The necessary combination of a surp 
ing amount of “paper-work”, continu 
pin-point navigation and checking, c 
munications and even just the hand 
of the airplane can convert a routine | 
flight into a nightmare for the inexp 
enced pilot starting out alone. Many le 
this hard way, but many pay too grea 
price for flunking one of the lessons 
this “school”. Better instrument  sch« 
teach advanced IFR techniques and m 
professional pilots are glad to share tl 
hard-earned knowledge. 

When evaluating the factors on wh 
he will decide to take off, wait or can 
the pilot should be able to distinguish 
tween genuine necessity (as for busine 
to fly IFR and irresponsible indiffere 
to the accepted hazards of IFR flight. 


Pre-Flight Planning 

We must assume a considerable amo 
of advanced experience in cross-cour 
radio navigation and a good understand 
of weather. The limitations imposed 
single-engine operation vary the pre-fli 
planning techniques proportionately. 

Departure from an IFR area, whet 
low visibility only, low top or solid cle 
to a VFR area is the most common 
situations and poses no special proble 
However, specialized departure procedt 
and routings and special radio requ 
ments, as in some congested areas, 
not unusual. It is not too much trot 
to query ATC via phone or in person 
find out these things before filing. O 
sionally certain routes and altitudes 1 
not be available because of one-way t 
fic flow or for military reasons or 
cause of holding patterns at adja 
airports. 

The lowest enroute altitudes are, 

(Continued on page 64) 


SKYWA 


USED PLANES FOR SALE 


80 CAN SAVE YOU HUNDREDS. Read our 
rellaneous advertisement. Aircraft Listing 


i au, 1907 Archer, Chicago, Illinois. 


CESSNA 


| SALE: Cessna 195, 1948 Model. Jacobs 
| HP Engine, just top overhauled and re- 
nsed. VHF, OMNI, Bendix ADF. New seat 
“ys. High polish. Never damaged. Price, 
(00. Contact A. B. Berkstresser, Ashland Oil 
efining Company, Phone 1860, Ashland, 
tucky. 


»0 CAN SAVE YOU HUNDREDS. Read our 
ellaneous advertisement. Aircraft Listing 
rau, 1907 Archer, Chicago, Illinois. 


| EXECUTIVE TRANSPORT AIRCRAFT 


| COMPLETE market reports of available 
Ith, Convair, Curtiss, Douglas, Grumman, 
\cheed or other multi-engine aircraft, write 
fall William C. Wold Associates, 516 Fifth 
}, New York 36, N. Y., Telephone Murray 


0 CAN SAVE YOU HUNDREDS. Read our 
«ellaneous advertisement. Aircraft Listing 
re 1907 Archer, Chicago, Illinois. 


AERONAUTICAL BOOKS 


TION BOOKS—The following outstanding 

by Charles A. Zweng lead the field and 
sare you for your rating. Included with each 
are authentic examinations with new ma- 
1 not available elsewhere. Also included is 
tite Government Weather Map pertinent to 
(examination. Why take a chance? Zweng 
<s include: Airline Transport Pilot Rating 
0; Flight Instructor $3.50; New 1953 Re- 
g (with the new examinations) $4.00; 
i Instructor $4.00; Private & Commercial 
mg (with the examinations) $4.00; 
@o and Instrument Flying (with new exami- 
jons) $4.00; Meteorology for Airmen $3.00; 
raft and Engine Mechanic (1953 edition) 
ading hydraulics, weight and balance $4.00; 
“chute Technician Rating $3.00; Flight Dis- 
her including Control Tower rating $4.00; 
il Air Regulations $1.00; Airport Operation 
|| Management $4.50; Zweng Aviation Dic- 
‘ary $6.00; Practical Manual or the E6B 
youter $3.00; Ground Instructor Rating 

3; Flight Instructor Oral Examination 
40. Leading Airline Executives and _ Pilots 
i their training to early training with Zweng 
<s. Pan American Navigation Service, 
P1-22 Ventura Blvd., N. Hollywood, Calif. 
se Catalog. ) 


'NG THE OMNIRANGE by Charles A. Zweng, 
it second edition fully illustrated, designed 
ijid the pilot in flying the new Omnirange 


‘f! 


flons being established by the C.A.A. Order 
iD. or postpaid. Deluxe edition only $4.00. 
| “Helicopter Rating” (First Edition) 275 
its, illustrated, by Charles A. Zweng exami- 
pos included $4.75. Important books on 
tion by other authors include: “Safety 
k Solo” $3.50; “Stick and Rudder” $5.00; 
| Aircraft Power Systems” $6.00; Crop 
iting (set of 6 manuals) $12.00; “Air 
Hardess Log Books Deluxe” $2.00; other 

$1.00 up. New “Steele”? Log Book De- 

$1.50; Senior Pilot Log Deluxe 256 
Hs $4.70; ‘Airline Pilot Log’? Deluxe, 256 
is $4.70; “Air Navigator Log’, $2.00; 
vyht Engineer Log”, $2.00; “Pilot Log 
mary Type’, $2.00; Meteorology with ex- 
} ations $3.00. Pan American Navigation 
lice, 12021-22 Ventura Blvd., N. Holly- 
1, Calif. (Free General Catalog) 


BRUARY 1954 


Rates for Undisplayed Classified Advertisin 


‘NAVIGATOR Rating Examinations included in 


New Aeronautical Navigation by Charles A. 
Zweng, $3.00; Fairchild Surplus. (Electrical 
Average) Sextant $17.50; PILOTS supplement 
your training. Order ‘Ground Instuctor’ $4.00 
and “Ground Instructor’s Rating” $4.00; Ex- 
aminations included. These books by “‘Zweng” 
prepare you for increased earning power. Pan 
American Navigation Service, 12021-22 Ven- 
tura Blvd., N. Hollywood, Calif. 


BULLET RACEPLANE: Homebuilt, Speedy, Eco- 
nomical, Low-winged Monoplane. Blueprints 
Nata Corb Craft, 81 Elmerston, Rochester 20, 


AERONAUTICAL PUBLICATIONS 


CAA EXAMS: Obtain your CAA licenses by using 


a Ross guaranteed questionnaire based upon the 
current CAA exams. Our frequent revisions in- 
sure you receiving the latest authentic ‘‘multiple 
choice examinations including maps”. Select 
your Ross questionnaires from the complete list 
below: “Commercial Pilot $4.00”; ‘Instrument 
Pilot $4.00” ‘“‘Airline Transport Pilot $4.00”; 
“Flight Instructor $4.00”; Private Pilot $1.00”; 
“New Civil Air Regulations Manual for Pilots 
50c”; “Engine Mechanic $3.00”; ‘Aircraft 
Mechanic $3.00”; “Flight Engineer $4.00’; 
“Fundamentals of Instruction $1.50”; ‘‘Meteor- 
ology Instructors $2.50”; “Navigation Instruc- 
tors $2.50”; “Engine Instructors $2.50”; 
“Aircraft Instructors $2.50”; C.A.R. Instructors 
$2.50”; “Control Tower Operator $3.00”; 
“Parachute Rigger $3.00”; Career Opportuni- 
ties in Aviation Manual 15c”; Special Limited 
Offer! A complete Ross Library consisting 
of the above 18 books for only $15.00. 
This introductory offer is for a limited time 
only, so take advantage of its tremendous sav- 
ings today! Order Postpaid or C.O.D. direct 
from Ross Aero Publishers. Adminstration Bldg. 
Box 7071-B, Commercial Airport, Tulsa, Okla. 


CAA EXAMS. We have all the complete guaran- 


teed exams for each rating also booklets that 
tell how to get the rating. The exams are re- 
vised weekly and are based on the exact word 
for word CAA exams. The booklets contain 
diagrams, short cuts, clear explanations of every- 
thing you should know, do and have to get the 
rating. Save money, studying and time by 
ordering on a guaranteed 10 day trial basis. 
Commercial Exams. Commercial Booklet, In- 
strument Exams, Instrument Booklet, ATR 
Exams, ATR Booklet, A Mechanic Exams, E 
Mechanic Exams, A & E Booklet, Flight In- 
structor Exams, Flight Instructor Booklet, Pri- 
vate Exams, Private Booklet, also any unlisted 
rating exams. Any item $5.00. Special 14 price 
if you order any 4 items for $10.00. Acme 
Flying School, Meacham Field, Ft. Worth, 
Texas. 


LEARN TO FLY with the Aviation Cadets. Men 
18 to 27 get $105 a month while learning. 
Prepare quickly for qualifying examinations. 
Guaranteed ‘Practice Tests” with answers— 
Cadet and Officer Candidates—each $3.25. 
Both $5.00. Prepaid. Cranwell Books, Air In- 
stitute, Adams, Mass. 


PASS CAA EXAMS. The exact word for word 
copies of the new CAA exams is the basis of 
our questions and answers. You get our old and 
new sets including a guarantee. Order yours 
now on a 10 day trial basis. All subjects for 
any rating $10.00. Any 4 ratings $20.00. Exam 
Clerk, Box 1073-A, Washington 13, D. C. 


AVIATION EQUIPMENT SUPPLIES 


PILOT LICENSE CASES PI, genuine black 
morocco leather, $2.50 each, plus 20% F. E. 
tax. Flying Equipment Sales Co., 1641-5 W. 
Wolfram St., Dept. S, Chicago 13, Ill. 


| nie g: 25¢ per word, minimum charge first 10 words $2.50, 
| prepaid with order. Add 4 words if Box Number is included in lieu of advertiser's name and address. 


HELMETS: ANH-15 AAF tan cloth, sponge rub- 
ber earcups $2.00 each. A-11 AAF _ kidskin 
leather, sponge rubber earcups $3.45 each. 
Leather helmet with chin cup $1.50. White or 
tan cloth helmet $1.00. New. State size. Flying 
Equipment Sales Co., 1651-5 W. Wolfram St. 
Dept. S, Chicago 13, II. 


A2 JACKET, horsehide or goatskin leather, 
rayon lined, zippered and wool knit waist- 
band and cuffs. Size 36 to 46 $17.95 each, 
size 48 & 50 $18.95 each. New. Sent postpaid 
if remittance accompanies order, otherwise 
C.O.D. Flying Equipment Sales Co., 1641-5 
W. Wolfram Street, Dept. S, Chicago 13, Ill. 


MICROPHONE T38C, new, with coiled cord, 
$8.75. Flying Equipment Sales Co., 1641-5 
W. Wolfram St., Dept. S, Chicago 13, Il. 


GOGGLES AN6530, clear lense, metal frame 
$3.25. Flying Equipment Sales Co., 1641-5 W. 
Wolfram St., Dept. S, Chicago 13, II. 


L2A AAF Intermediate Jacket, blue nylon, 
quilted rayon lining, wool interlined, knit cuffs 
and neckband, size 36 to 46. new. Price $10.95 
each. Sent postpaid if remittance accompanies 
order, otherwise C.O.D. Flying Equipment Sales 
Co., 1641-5 W. Wolfram St., Dept. S, Chicago 
13s; 


BUSINESS OPPORTUNITIES 


START your own aviation business with little 
capital. 47 opportunities. Details free. Christo- 
pher Publications, Holtsville 23, N. Y. 


CHARTS & MAPS 


AVIATION Charts now available from our new 
Chart Division. We are agents for the Coast 
and Geodetic Survey. Our service includes 
Aeronautical Sectional. World Aeronautical, Di- 
rection Finding, Navigational Flight, ete. Dis- 
tributors for New Plastic Relief Map of the 
United States $37.50. (Free Catalog.) Pan 
American Navigation Service. 12021-22 Ven- 
tura Blvd., N. Hollywood, Calif. 


HELP WANTED 


tes wl hie Eee 
GOOD PAYING JOBS NOW OPEN. Confidential 
reports on who to contact for best opportunities 
and big pay for pilots and ground personnel 
with airlines, feeder lines, non-scheduled oper- 
ators, corporation aircraft, flight schools, aircraft 
factories, crop dusters and many others. Foreign 
and domestic jobs for skilled and unskilled. 
Also, mining, oil, construction and government 
openings. All for only $2.00. with one year 
registration and advisory service. The best jobs 
go to those who know where to look. Satisfac- 
tion guaranteed. RESEARCH SERVICES, Avi- 
ation Division, Box 2904-SF, St. Louis, 17, 
Missouri. 


FOREIGN & LATIN AMERICAN EMPLOYMENT. 
1954 ‘Foreign Service Directory’? Originator of 
Job News by Copyright, gives Up-To-Minute 
facts on Military & Civilian Construction; Cana- 
dian, Alaska Construction; Major Oil compa- 
nies; Aviation; Manufacturers; Steamship lines; 
Mining; lmporters-Exporters; How-When-Where 
to apply with application form. Free Hot list 
firms hiring. $1.00 postpaid. Global Reports, 
Box 883-SS, Hollywood 28, Calif. 


ALASKA ! ! ! Last American Frontier. $1.00 
brings 1954 Business Directory & Government 
Map. Military & Civilian Construction; Hom- 
stead & Highway facts; Mining, Aviation, Fur 
Farming; Grazing, Timber, Travel directions. 
List of firms hiring. How to apply. Alaska Op- 
portunist, Box 92, SS, Hollywood 28, Calif. 


(Continued on page 64) 


CLASSIFIED ADVERTISING 


(Continued from page 63) 


HELP WANTED (Continued) 


WANTED-AVIATION RADIO EXPERT, experience 
in installation and service of COLLINS and 
BENDIX equipment desired. Chief requirement 
“AAA” TROUBLESHOOTER. Most attractive 
offer in the country. INVESTIGATE. Replies 
held in strictest confidence. SKYWAYS Box 342. 


POSITION WANTED 


COMMERCIAL PILOT, age 27, single, desires 
position as Co-pilot. Over 1000 hours, Single, 
Multi, and Instrument Ratings. Photo and full 
information at your request. Write SKYWAYS 
Box 346. 


INSTRUMENTS 


NAVIGATION INSTRUMENTS: New Batori (all 
metal Precision Computer) Pocket size, 4% 
inches, with Leather case and Instructions 
$15.00. Fairchild averaging sextants new sur- 
plus $47.50; Bausch & Lomb Sextants, new 
condition $49.75; Hamilton Master Navigation 
Watches $85.00. Dalton Model “‘G’ Computer 
(new) $7.50; Weems Mark II Plotter $2.00; 
Dalton E-6B Computer $10.00; ““New Pressure 
Pattern Drift Computer,” $2.50; New Pan 
American A-2 Dead Reckoning Time. Speed, 
Distance Computer DeLuxe with Leatherette 
Case $3.00. American Airlines computer $6.00; 
(Free Catalog.) Pan American Navigation Serv- 
ice, 12021-22 Ventura Blvd., N. Hollywood, 
Calif. 


FREE CATALOG describing famous Weems navi- 
gation aids and instruments. Send today. Weems 
Mark II Plotter (statute miles) $2.00 Weems 
Mark II N Plotter (nautical miles) $2.50; Dal- 
ton E-6B Computer $10.00; Dalton Mark VII 
Computer $5.00; Link Bubble Sextant $37.50; 
many navigation books including FLYING THE 
OMNIRANGE. Zweng $4.00; INSTRUMENT 
FLYING, Weems and Zweng $4.50; ELEC- 
TRONIC NAVIGATION. Orman _ $4.50; 
LEARNING TO NAVIGATE, Weems and 
Eberle $2.00; STAR CHART, Ilyne $1.00; 
complete line of government charts and publi- 
cations. Do as other navigators, pilots and 
students do. Select your navigation aids and 
instruments from the Weems Catalog. Send for 
it today. Address Deyartment 9, WEEMS 
SYSTEM OF NAVIGATION, ANNAPOLIS, 
MD. 


E-6B COMPUTERS, Dalton, with 30 page direc- 
tion booklet, like new $4.95, with leather cases 
$5.45 ($10.00 value). 20% discount on lots 
of 12. SEXTANTS, Fairchild or Link, bubble 
averaging type, with carrying cases, like new 
$16.85. Money back guarantee. Kane Aero 
Equipment Co., 2308 N.E. 23rd St., Oklahoma 
City, Okla. 


MISCELLANEOUS 


$2.00 can save you hundreds. It’s NEW!! Now 
you can receive information each month on 
hundreds of aircraft for sale throughout the 
United States. At a glance you will know what 
is available, hours, date licensed, price, etc., of 
practically every type of airplane manufactured. 
We tell you who own the aircraft and you deal 
direct, saving time, eliminating hours of travel, 
and by knowing the market you get the best 
deal possible. You can receive your first copy 
listing aircraft for sale IMMEDIATELY. DON’T 
WAIT!! Send $2.00 TODAY for a full year’s 
subscription. Aircraft Listing Bureau, 1907 
Archer Ave., Chicago 16, Ill. 


PATCHES: Military or Civilian wings stamped 
with gold or silver. Wings and name $1.00 
each, 3 for $2.00. Names only 2 for $1.00. 
JULIE’S LEATHERCRAFT, Lone Tree, Iowa. 


BUY WHOLESALE—DIRECT FROM US—25,000 
Items, Catalog 25c. (Refundable). Matthews, 
1472-V5 Broadway, NYC 36. 


YOUR Leather Jacket renovated expertly. FREE 
circular. Berlew Mfg. Co., Dept. 33, Freeport, 
N.Y. 
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Single Engine IFR 
(Continued from page 62) 


course, very attractive to pilots of un- 
pressurized aircraft, especially single-en- 
gine. They may not be available for a 
variety of reasons: high traffic demand, 
conflict with other airports or flow of 
trafic. ATC generally takes them as they 
come; first come, first served. However, it 
is usually more efficient to reserve the 
lower altitudes for short-haul flights, other 
circumstances permitting. 

Obviously, a known low top of clouds 
is ideal and quickly seized upon by pilois, 
and until recently by ATC. “Five-on-top” 
may still be requested by the pilot who 
has definite information as to the height 
of the clouds, but in many sections of the 
country ATC wiil no longer assign it 
as a condition of an [FR clearance. 

The pilot must understand that he is 
actually VFR-on-top and is solely respon- 
sible for his own separation from other 
aircraft and cannot go on _ instruments 
or descend through without further clear- 
ance! Again, ATC is best equipped to 
advise as to the practicality of this type 
of IFR plan at any time or im any area. 

ATC-imposed deviations from your 
planned route of flight will drastically atf- 
fect your flight plan, fuel consumption 
and time enroute, and so will the possi- 
bility of icing or turbulence and enroute 
or destination delays. Hence, the necessity 
for increasing the normal tolerances when 
planning single-engine IFR. 

Inasmuch as equipment is _ necessarily 
limited by size and weight, plus the limi- 
tations of one pilot to fly, navigate and 
communicate, there is a possibility of 
receiving ATC instructions that are dif- 
ficult to comply with. 

Weather-wise, it is up to the individual 
to determine those minimum conditions at 
take-off, enroute and at destination which 
he feels able to handle. The published 
approach minimums for civil aircraft 
(other than air-carriers) are, of course, 
the rock-bottom minimums to which he 
must adhere normally, or be in violation. 

No take-off minimums are enforced due 
to a quirk in the legal authority of the 
CAA Administrator, and this is a clear 
invitation to certain types of pilots to en- 
gage in suicidal operations. But if tempted 
to exceed the take-off minimums suggested 
in the manual, it should be realized that 
any untoward incident resulting from or 
associated with such an operation could 
quickly result in an alleged violation of 
those parts of CAR relating to dangerous 
and reckless operation. 

In certain categories of instrument ap- 
proach factors, such as visibility, the CAA 
recognizes the greater maneuverability of 
aircraft with stall speeds below 75 mph, 
and permits lower minimums. Although 
they have not established a “sliding scale” 
of lower visibility with proportionate in- 
creases in reported ceilings (as for the 
air-carriers), it would seem logical to avoid 


use of the lowest of both in combination ’ 


and establish one’s own sliding scale. 
VFR flight in marginal visibility along 
an airway or in a congested area, with 
stations reporting base of clouds lower 
than the enroute IFR minimums, is an 
extremely questionable practice. A full 
on-the-gauges or on-top flight over such 
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conditions is almost as questionable bu 
unless engine failure occurs, leaving little 
choice between the two alternative op 
erations, at least the “stuffed cloud” haz 
ard is not constantly present. , 

Here again a sliding scale of givins 
away visibility for ceiling, or vice versa 
would be applicable. In mountainous coun 
try, these considerations are going to be 
more desperate, as they are for the twin 
engine pilot. No rule of thumb is goin; 
to apply where some stations are on higl 
points and others in low valleys. It is not 
unusual to find low overcasts off the Gul 
or Atlantic covering the coastal anc 
central plains while the Appalachian val 
leys and peaks are in the clear. Deej 
weather systems from other sources, how 
ever, will often saturate such areas ant 
obscure all ridges. Roe: 

Weather in the western mountainou: 
areas has its own characteristics and a fev 
single-engine pilots have developed tech 
niques for. a fair number of combinations 
although the limitations appear to bi 
greater. In any case, a pilot new to suck 
areas might very well refrain from any 
IFR operation until he has been briefed 

At destination, some successful and ex 
perienced business pilots of single-engin 
aircraft look for not less than “circlins 
minimums” with a forecasted improvemen 
when planning IFR flight. This makes th 
gamble better that, on arrival, the weathe 
won’t have dropped to less than “straight 
in-minimums” (the lowest). Again, severa 
good alternates at short range with un 
questioned VFR is the best insurance. 

It is always amazing to note how mam 
pilots neglect to check up in advance o1 
the operational status of facilities (to bi 
used enroute and at destination) on whicl 
they are going to be dependent. This i 
vital for the single-engine boy with hi 
limited equipment. 

Not long ago, an experienced busines 
pilot declined to take his boss out of . 
southern station to New York when th 
airlines were flying the route and predict 
ing routine arrivals. The boss huffily se 
out on an airline flight calculated to pu 
him into New York about the time th 
single-engine lad estimated take-off, base 
on the weather trend. 

The airline flight holed up in Washing 
ton for a couple of hours for ATC delays 
then took off, waited over New York fo 
over another hour when weather went be 
low minimums on arrival; then went to it 
alternate, Hartford, to cancel oui! 

Meanwhile, the company pilot took o 
from the southern city about the time th 
airliner left Washington, rode the back c 
the front into New York, arriving withi 
the hour after it opened, and waited fe 
his boss to arrive from Hartford thre 
hours later and after a bus ride. 

The single-engine pilot can often ff 
around weather that the airline mu: 
plunge through for route and traffic cor 
siderations. Other non-airline pilots flyin 
twin-engine equipment may often elect 1 
follow the airline’s course because of the 
admittedly superior capacity to hand 
that kind of weather. But that 10 or 159 
of weather that should ground even th 
most experienced and best-equipped sing] 
engine pilot usually also grounds his twit 
engined counterpart. The best rule commo 


to both is—when in doubt, don’t! +ty 


SKYWAY 


FLOW EQUALIZER & PRCPORTIONER 


Irrespective of wide differentials in loads 
or rates of flow this unit synchronizes the 
action in both directions. For equalizing 
landing gear, flaps and other dual opera- 
tions. 


HYDRAULIC HAND PUMPS 


For manual operation of system or for stand 
by service in event of power pump failure. 
For 1500 or 3000 psi. 


UNLOADED VALVES 


Keeps the hydraulic system pressure within 
specified limits when fluid is delivered by 
an engine-driven pump of constant dis- 
placement. 


THESE DISTRIBUTORS 


|| ARE READY TO SERVE YOU: 


Thousands of these Bendix- 


Pacific hydraulic and electro- 
mechanical quality products 
are in constant service on 
military, commercial and 
private aircraft. To improve 
your Own equipment, or for 
replacement be sure to spec- 
ify Bendix-Pacific. 


HYDRAULIC ACCUMULATORS 


For storing hydraulic fluid under pressure. 
Both spherical and cylindrical types for 
1500 and 3000 psi. 


POSITION LIGHT FLASHERS 


Approved C.A.A. standard flashers. Small, 
light, and thoroughly reliable. 


“Bendix Aviation Corporation 


'” — BENDIX-PACIFIC ACCESSORY 


HYDRAULIC PRESSURE REDUCERS 


Widely used in modern hydraulic systems 
to eliminate pressure surges and pump 
pressyre variations. Many styles and sizes 
to meet every requirement. 


HYDRAULIC 4-WAY VALVES 


Wide selection for accurate control of hy- 
draulic operation. Types include manval, 
solenoid, motor driven and pilot operated. 


GENEVA-LOC ELECTRIC ACTUATORS 


Eliminates all human error in unit switch 
adjustments as these actuators have a 
mechanical cam that positively positions 
and locks each movement. Use them for 
operating hydraulic selector valves, engine 
controls, air gates, fuel selector valves, etc. 


) Bend, ye” 


NDARD AIRCRAFT EQUIPMENT CO., INC., 241 Old Country Rd., Mineola, N. Y. © AVIATION ELECTRIC, LTD., 200 Laurentien Blvd., Montreal 9, P.Q. 
THWEST AIRMOTIVE CO., Love Field, Dallas 9, Texas ® AIRWORK CORPORATION, P. O. Box 194, International Airport, Miami 48, Florida 


Mobilgas 


AIRCRAFT 


obiloil 


AERO 


® Wherever you fly—fly with this famous pair. Here’s why: 


_ Famous Flying Red Horse : 


Flying Red Horse products have the approval of every 


Products Available major aircraft builder... surpass the rigid specifications 
of the Army and Navy...can be found at hundreds of 
at Hundreds - U.S. airports, both commercial and private. 
(| of U S Airports! So, make every landing a happy landing. Fill up with 


Flying Red Horse Aviation Products. 


Why Accept Anything Less? 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION ; 


